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Sptdfication of the Patent granted to Edward Chables 
HowABDy of Nottingham-plact, in the Parish of Saint 
Mary le- Bone, in the County of Middlesex, Esquire; 

* for certain Means of separating insoluble Substances from 
Fluids; in xchick the same are suspended. 

Dated August 4, 1814. 
With a Plate. 

X O ail to whom xh^ie presents shall come^ 8ic. 
Now KNOW YE, that in compliance with the said proviso^ 
I the said Edward Charles Howard do hereby declare 
that the nature of my said invention, and the manner in 
which the same is to be performed, are particularly de- 
scribee] in manner following ; that is to say : in the draw- 
ing hereunto annexed, the same numerical and alpha- 
betical characters or letters do every where denote the 
same things respectively; and Fig. 1, (Plate L) in two 
outlines, shews by section a vessel, wherein the said fluid, 
in which insoluble substances are or may be suspended, is 
to be put. 

The inner circle b b, Fig. 1, plan, denotes a pipe, hav- 
ing many small perforations through the sides thereof, 
and of such length, that the upper end thereof shall ex- 

YoL.XXIX.-'SficoND Series. B tend 



2, l^atentfdr separating insoluble Substances 

tend above the flurd contained in the vessel/ g, and the 
lower end shall pass through, iind be properly, but. no^ 
immoveably, fixed in the bottom of the vessel at ^p, as 
is more fully shewn in Fig. 1, section. The dotted line 
in this figure shews the level of the fluid. The spac6 be- 
tween the circles f c and ddh occupied by a float, which 
environs the pipe aforesaid ; and the same, having open- 
ings at 0, and being at liberty to rUe and fall along 
' with the fluid, does admit the said fluid through the said 
openings into the pipe b b : and in order that the 
said fluid may pass wholly, or for the most part a little, 
below the surface of the fluid; through the said open* 
ings a tubular bag, kept, distended by rings rrrrfr, is 
fastened to the float at top, and to the vessel or the* 
pipe at bottom pp* And, farther, the letters ee repre^ 
sent a pipe or cage, or other similar contrivance, for pre- 
venting the access of coarse impurities from arriving 
at o a. The pipe b b terminates below at h, where there 
is an opening, for occaaionaily drawing pfi^ the contents of 
Ae vessel ; but in the act or process of separation of inso- 
luble sitbstances the fluid is allowed to pass through the 
side pipe and cock f, through /, into the receptacle or 
filter Fig, 2, with more or Jess of velocity, as the said 
cock may be more or less open. And the said velocity 
is ascertained, or practically estimated, by means of tbe 
stand pipe X;A:, which has communication with /, -and 
&hews the elevation of the column of pressure by the 
fl'oatm, and a small counterweight n attached to a line or 
cord passing over a pully y, which serves as an index. 

The filter, Fig. 2, is closed on all sides, excepting, at 
the cocks x,yy and Zy of which t suffers the escape of 
included air, and shews when the filter is filled, and is 
thereby in the best state for working or beginning to draw 
off at the cock ^f, which draws off the fluid after filtra- 
tion 



ftom Fluids^ in which the same are suspended. 3 

tion with a velocity which is greater the greater the pres- 
sure may be, as indicated by the float m. 

Fig. 3 shews the construction of the filter: The ex- 
ternai part, which is a strong case, box, or vessel, con- 
tains a large or considerable number of filtering frames, 
which are represented by an end section in Fig. 8, num- 
bers 9 and 10, and in Figs. 3 and 4, No. 14, and in part 
of the full size*, b}' an horizontal section in Fig. 6. 
Where the forms are varied, the external lines in Fig. 8, 
and the dotted Knes in Fig. 6, indicate a covering of 
linen, cbttoo, woollen, leather, silk, or other flexible ma- 
terial, permeable, or made permeable to fluids, and closed 
at the edge or side 9, and at the two other adjacent sides 
of the frames, but attached to the fourth edge or side 
at 10, by lacing or otherwise, and covered completely 
round the flat side or border QB (but not the edge) with 
}ist, or other elastic coating. The interior lines shew, 
by a section, the frame or platform upon which the co- 
vering of flexible material is supported; and the said 
frame or platform is constructed in such a manner as to 
render the parts which support the surface of the saidN 
flexible and permeable material as small as possible ; and 
the said fraoae is also perforated in such directions, 29> 
or left open in parts, as to allow any fluid which shall or 
may pass into the said framed structure, to flow freely 
downwards and out from the lower part of the same. 

Fig.' 3 shews the filter, with a due charge or quantity 
of frames. 

Fig. 4 shews the manner and method of putting the 
said frames in their places when numerous. 
'- Fig. 5 is a piece or implement, consisting of a sipall 
namber of battens 26, 26, 26, 26; and 27 is a shallow up- 
right ledge, covered with list, or other elastic coating; 

• 

* The engrayiDg if exactly half the tize of the inroHed draidagf. 
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4 Patent for s^fMzm/ing insoluble Suhstances' 

and the said piece or implement serves to support a nuQi^ 
ber or set of the filtering frames ; and the sides and end 
of the receptacle or .filtering vessel being jcloathed ox 
cushioned at and round the lower part 31 of ihe interior 
surface, with ligt or other elastic material ,so as to fit the 
filtering frames, it follows, 'that when a nunaber 6f the 
said frames are strongly compressed together the commu- 
nication between the spaces left between frame and 
frame, and above the said frames, and between the space 
which shall' ojp may be left below the said frames, will be 
intercepted and cut ofi^, excepting so far as such com* 
munication shall or may continue to take place through 
the said covering or coverings of flexible and permeabl<$ 
material, or the pores thereof. In Fig. 2 tlie pipe Ide^ 
livers the turbid liquor or fluid into the space first above 
mentioned, and the cock y delivers the fluid, after per<* 
eolation, through the filter, by which the said fluid is 
rendered elea^, in consequence of the separatiph of the 
insoluble substances^ and the said substances are ];etaine4 
and' preserved upon the filter or the covering of the 
frames; and the coqk z comoounicates witi;i thee^ace so 
appropriated for turbid liquqr, and is used occasionally 
for drawing off" the same. 

Fig. 4 shews the ;netho4 of fotcing the frames by seU 
of about ten at a time to their due situation Uy strong; 
pressure ; 23 is a strong board, having the face thereof 
nearly as long as the width of the filtering frame, and 
provided with a metallic rack of ratchet teeth ; 22 is a. 
claw piece or bar resting by orie of its notches 20, 18, 21, 
upon the fulcrum in>he lev.er bar >7>19> which is hooked 
upon the hinge pin 19i aiid. revolves thereon. At,17 is an 
adji)stable connection between the upper end of the levex 
17 and the extremity of one of the. coupling bars of 
another lever, as seen at 13. a in' Fig. 7* It is manif<^t 

that 
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that by drawing home the lever 16 a, an immense presfturft 
will be gained, and the frames will be thereby pressed 
hoD^e, and made securely tight below; and so soon as the 
)ast set of frames is nearly in. its place^ clothed wedged are 
driven in at the corners, where it would be inconvenient 
to make the clothing or cushion of the receptacle as afore* 
Baid sufficiently fuU, because the shutting. of the door 
might be thereby impeded, and the door or fourth side 
of the said filter is drawn home. 1£, Fig. 3, represents one 

* 

of the lower hinges of the door, which last may be booked 
pn or taken oiF as required ;. 12 ]£^epresent the connexioa 
between the lower hinges and the upper binges or closii^g 
books, and the said hooks are seen in Fig. 7 as drawn op^ 
or to be drawn up, by the levers l6, l^, 16; and whed 
the fvhole are so drawn up, the door may be conve-f 
niently secured by locking the said levers fast in their re- 
spective places, and if need be, made more secure by the 
wedges 32. The method which I commonly use, by 
4»reference, for clearing and washing the said filtering 
frames, and the coverings tt^reof, is shewn in Fig. 8^ 
where 24 represents a box, having acbarafreretd opening 
at top, wherein the frame 9 10 may be put, and the 
lower or listed part will stick tightly therein; and 25 is a 
cock, which affords steam, for the purpose of blowing 
out the cloth, or cleaning the filtering material, whereby" 
it becomes more easy to scrape off, and to preserve, whea 
required, the insoluble substance adherent thereto ; and 
part of the steam becoming condensed, does serve to 
wash and more effectually to clean the said cloth or ma- 
terial, and to facilitate the use of a scraper or brush. 
30 denotes a plugy to draw off the condensed steam. 

And I do farther declare, that my said invention dotll 
consist of a method of filtering, by exhibiting, within a^ 
very moderate space, a very large surface of flexible me^ 

terial ; 
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teria] ; and thai the practice thereof is seen In the ma^ 
chiliery or apparatus, and, in the said annexed draw- 
ings, herein described and shewn, and subject to be va- 
ried, according to the several exigencies attendant on the 
^ use and application thereof, and in the manipulations 
expressly set forth, or clearly indicated, as constituting 
that use and application. And that, wi-th regard to the 
nature and description of the flexible and permeable ma- 
terial to be used, or the addition of various substances td 
close or obstruct the pores thereof, or the apportionment 
of temperature, and agitation or repose, together wfth 
sundry other particulars in the art of percolation, the 
same are well known, and cannot be better set forth than 
T>y^ reference to the experience of any operator of comt* 
petent skill in work of this or the like description, 
In witness whereof^ &c^ 

*#* Wherever, in these drawings, a number fs situ- 
ated between two converging lines, it signifies, that the 
point where the two lines would intersect, if produced, is 
the place referred to by the number. 

Specification of the Patent granted to James Walker, 

of fVappingf in the County of Middlesex, Ship Chandler ; 

, for a Machine or Vessel for ihe safe Conveyance of Gun^ 

powder J and for its Preservation from Injury by Damp^ 

Dated September 7, 1810. 

With a Plate. 

X O all to whom these presents shall comfe. Sec, 
Now KNOW YE, that in compliance with the said pro*, 
viso, I the said James Walker do hereby declare that the 
nature of my said invention, and the manner in which 
the saOie is to be performed, are particularly described 

and 
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and ascertained as follows ; that is to saj : In the an^^ 
nexed drawing, Fig. 1 (Plate IF.) represents my.saicl ina-& 
cbine or vessel, made of copper^ brass^ or any other fit 
tnaterial, for the intended purposes ; but I give the pre- 
ference to copper, and of any dimensions that may bti ^ 
required : the form is cylindrical, but may be varied, 
though not in my.opinipn with advantage. A B and CD 
represent stout hoops, or strengthening pieces, soldered, 
Tivetted, or otherwise firmly connected with the vessel/ 
so as to project beyond the extremities thereof, and af-' 
ford chimes, which serve to defend the heads of the ves- 
sel from injury, and afford fiiln and convenient hold for 
removing the same. And I do further strengthen the 
said vessel by one or inore other hoops if required, which 
may be fixed and applied either within or on the outside 
of the same at the top A B of the said vessel, of which the 
plan isalso shewti in Fig. £^ the head consists of a circular 
pieee^ having a large perforation E-F, upon which s^anda 
the rtm, or upright circular piece L L of a larger diameter 
than the opening £F ; and upon and around the said riot 
L L a cover G H is applied, which may be opened by 
any Joint of the nature of an hinge at H, but I prefer.a 
«iraple stud or pin standing outward from L, and passing 
through a hole in the rim of the cover fitH; and the said 
cover has a piece projecting on the side G from its lower 
edge, in which piece there is a $lit of the nature of an 
hasp^ which goes over a staple in the head of the vessel, 
and affords the means of closing the same by a bolt or pin, 
or a qopper padlock, or other usual means of compleating 
such fastenings. I represents a thin plate of copper or 
lead, or zinc, or other flexible metallic substance which 
fits or nearly fits the internal space within the rim LL, , 
and is used as a first cover by placing it upon the pro-* 
jecting part £F, and securing the joint, if thought fit, by • 

th^^ 
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the application of putty or some proper lutrtig or ceme^ 
in the «ngle near the circumference thereof; and I do put 
upon the said piece I a round piece of leather^ flannel; or 
ether like materia), sufficiently large to extend beyond 
the rims LL, and I do press into the space K upon the 
leattier, flannel, or other like material, a round flat pi^ce 
•f wood, or a hoop, or ring of copper, brass, or offaef 
ptoper material, which fits that^pace so nearly as tore- 
quire a moderate pressure to send them home, after which 
the cover G H is to be put on, and the whole wiH bfe per* 
fectly secure ; and farther that When it shall at any time be 
required to open the 9aid vessel, the same may be efiected 
without any difiiculty, or the use of any appropriate tools, 
namelj^, by first taking ofi* the cover G H, and in the next 
place raising the wooden covei^ by pulling at one side of 
the leather, flannel, or other like material, or by any other 
obvious means. And lastly by giving a stroke with a 
mallet or otherwise upon the metallic plate K, when the 
pat-ty or cement joint/ will give way, and the plate may be 
polled up. ^ 

^ And, lastly, I dd declare that among the numerous ad*- 
vantages with regard to economy, safety, and the facility 
of use 10 this my said invention, it is singularly worthy of 
notice that gunpowder, either in cartridges or loose quill 
tubes and priming cartridges, may at once be packed in 
vessels constructed as hereinbefore described^ and kept 
perfectly dry, and in their original state, for any length 
of time, without ever requiring to be sent on shore, to 
be dried or talcen out of the vessels till wanted for use ; 
that there can be no scatterfng nor wastes and more espe- 
cially that all th^ dangerof filling cartridges in the pow« 
der rooms of ships of war, and elsewhere, particutarlj , 
jduriog the time* of action, is removed by charging the 
Vessels at the mills, magazines, or arsenals^ with car- 
tridges 
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tridges ready lii&de lip, and adapted to the &eyera1 exi- 
geocies of the land and sea service, whether in their 
&cttial dimensions or in the (Joan titles to be filled in each 
dartrldgey to adapt the same to artillery when \v shall 
bave becottie heated; and that the quantity of gunpowder, 
and the numerous tools, implements, hides, and other 
tnateriais, which vtrill be saved by the use of my said in-^^ 
ventian, and the diminished expenditure of the cartridges, 
^ich Will not be exposed to rot, nor to the necessity of 
being changed or shifted, do form an amount of saving 
which IS immense, and that I do not, in this present spe- 
eification, enter into any further detail of the said advan- 
tages, because the same cannot but becoihe manifest tn 
the use and application of the said machine or vessel. 
In witness whereof, &c. 



Observations by thb Patentee. 

It was represented by the Hon. Wellesley Pole, in (hi 
House of Commons, in a debate on the ordnance esti- 
mates, in March 1810; that the excess in the consumption 
of gunpowder was occasioned by the impossibility of 
keeping it dry at sea ; and the same compIaint>was again 
urged by the Hon. Ashley Cooper, in April 1811, who 
also stated that the floating magazines Were too damp for 
the stowage of gunpowder; and Sir William Congreve, 
Comptroller of the Royal Laboratory, in a sfatement of 
fact«, dedicated, by permission, on the 10th of April I8U, 
io the Right Hon. Ea^I Mulgrave, Master General of the 
Ordnance, confirms the above, by stating, that the gun- 
powder in the British service was so inferior to that of the 
enemy at the conclusion of the American war, that it was 
the constant subject of complaint, both in tHe navy and^ 
army; and as a fact, that when the fleet was disarmed at 

Vol. XXIX.-— Sbcond Series. C the 
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the termioaticm of that war, in some of the line-of-battler 
ships there were not ten barrels of powder fit for senrice. 
Since that time the greatest attention has been paid to 
the manufacture of gunpowder both at the royal powder 
mills, and by the private powder makers who contract foe 
the supply of government; so that the British gun- 
powder, when fiiBt made, may be ranked with any Foreigfi 
powder; but from die impossibility of procuring sea- 
soned wood to make the powder casks, added to .the ab- 
solute necessity of keeping an immense quantity of pow- 
der inthe different depots for the supply of th^ navy and 
army, (all of which are situated on the sea or river sides^ 
ar in floating magazines^ and are consequently much ex- 
posed to fogs and damps,) and from the impossibility of 
preventing the damp from injuring the gunpowder in the 
frpoden barrels, even in its short transit from one magazine 
to another, or from bting speedily damaged in tbe maga- 
zines of the menrof-war, either in those casks or in filled 
cartridges^ notwithstanding every precaution, the gun- 
powder and the cartridges rapidly go to decay ; and tb« 
advaotages which the service should derive by tbe supe- 
rior strength of the Ganpowder made by and for Govern- 
ment, is in a very great degree lessened, if not totally lost 
to the nation ; as Sir William Congreve clearly makes i t ap^ 
pear, that between the 1st January 1789 and tbe 31st Au- 
gust 1810, a period of twenty-one years and eight months. 
Government manufactured at their own mills. 

• •..a. Barrels of Gunpowder 407>40B 

And purchased of the Gunpowder Makers 
between 1st March 1794 and 31st August 
18 10,*ar period of sixteen years and six 
months,- Barrels Gunpowder 241,980 

Making the astonishing grand total of barrels 649,338 

• / 

That 
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: That of&cer also most distinctly shews, that 
between 1st January 1785 and Slst Au- 
gust 1810, a period of twenty-five years 
and eight months, the enormous quan- 
tity of powder returned back totally ' 
unserviceable, ' because seasoned wood 
could not be procured to make the bar- 
rels 80 as to preserve it at sea,iimounted 

to • • ^ . . . 1 37,993 

And between the 1st July 1790 and the 31st 
August 1810, the equally amazing quan- 
tity returned from the same cause, re-* 
quiring the process of remaking, by 
drying, dusting, and mixing old pow- 
der with new, amounted to • • • 189r7<57 



Making the astonishing quantity of returned 

gujppowder (because no means could be ^ ' < 

devised of preserving it) amount to\ • • • 

barrels : SS7,750 



-*^- 



Thereby officially proving, beyond the possibility of 
doubt, that at no part of the above period could it be as- 
serted, as^a faict, that any one ship, after being a length of 
time at yea, was provided with a sufficient quantity df 
^eclive gunpowder. 

These barrels being calculated to prevent the deterio- 
ration of gunpowder, and to preserve its strength as well 
as the cartridges in all climates and situations, without 
which no ship can be properly equipped for battle, serious 
attention to the following remarks^ setting forth the vast 
advantages to be obtai^ied by the adoption of tbem^ is 
xeqneated. 

C£ fiiit. 
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"First. Tb§ strength of the gunpowder wiU be pte- 
served^ its ignitioo will be iastantaDeouSi and its effect will 
be complete. 

Second. The dangerous operation of driving the hoops 

4 

on add off, or coopering the powder casks, will be done 
awayr 

Third. As it is proposed to fill the cartridges on shore 
ready for action, the dangerous operation of filling on 
shipboard will be remedied^ nor will there be, any ne- 
cessity for shifting the gunpowder into fresh cartridges^ 
which will cause an imcnense saving, as well in them as 
in powder. 
Fourth. There will be no necessity for sending gun-* 
. powder on shore to be dried, at home or abroad, which 
is a circumstanbe of the greatest importance, as t,he ser^ 
vic,e will not thereby be impeded. 

Fifth. No more than one barrel need be opened at a 
time, as the operation is expeditious, and the cartridges 
, can be so arranged in them as to be suited to the length 
of the actrcm. 

Sixth. The barteh are admirably suited to boat service, 
or to cases of invasion, as the water cannot get into them, 
^though the boats be upset. 

Seventh. There can be ^o scattering or w^aste ol^ gmi'- 
povrder, on board ships or eUewber'^, which U iseyide»l 
must produce great safi^ty, c^ ^ell a9 great ss^ving* 

Eighth. The barrels are constructe4 to prev«B^i ib^fty 
a^ abo the very c&mipop and pef nic^i^iis aiiacks; of ver- 
n^ic^ which the present w<>ode^ harr^l^ a^d their at^^ndittl 
ar^oksare ey«j: liable tp.. . ;, 

Ninth*,. la case of ^ ^h^i^ takii^ ,^r^^ t^ie m^^jsiiie May 
\f, fiU^d with watei, aja4 tbe gm»paj*fd*r caaaot te ta# 
Wre4i : 

Tenth. They will Jbe partic^ilarly usefulfor thd eoiiiiqp^ 

ance 
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ftfic^ of combttstibies for burning ships^ or any purpose 
^bOft may be lequired. 

Eleventh. The patent barrels^ from being cylindrical, 
contain, with ease, in cartridges, the quantity . of gun* 
powder allowed by act of parliament to be conveyed 
loose in any«package, namely, iOOlbs. The wooden bar«« 
rels seat on board bis Majesty's ships are fijied with QOlbs. 
90 as to albw the powder to be shook, to prevent its being 
set or lanpy ; but notwithstanding every care, iC is ever 
found lx> be the case, tn consequence of , the damp, which 
the patent barriels entirely exclude. 

Twelfth* As. the patent teirrels contain more gun« 
powder than the wooden barrels, without occupying a 
greater^space, the quantity required for a seventy-^fovf 
gun ship will be held in three hi^ndred, in place of thjree - 
hundred and thirty barrels ; so that there will be more - 
spare room in the magazine, and no increased weight to 
inapede the sailing of the sMp, and aH the following ar* * 
ticli^ will not be required, isit. wooden barrels> copper 
hoops, copper powder measures, copper adzes, 'copper 
drivers, copper vices, copper sieves, copper funnels, 
copper shovels, bouge barrels, and horse hides, which 
are ever liable to be lost and pilfered, and are most ex- 
pensive. 

Thirteenth. Wooden barrels are a dangerous ai>d use-, 
lesft conveyance for gunlpdwder ; when retirrned to the 
rtagafeines, they require repair and Coopering: tbe'break^ , 
arge a»d l(9ss of copper hoops is very great ; and when thfe 
biuvels ai^'worn out, they are not of the least value: 
the pitletit barrels, on the contrary, are a perfectly saft 
conveyance for gunpowder ; thiey require iao repairs, aud' 
will last for a great many years. 

- Foartee^nth. As gunpowder, when returned frofn oti 
boaNl fehip^ in wooden barrels,- k valued only at half-price, 

the 
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the saving ivhich will be produced bjthe adoption of tb'e 
patent barrels will be immense, as gentlemen of tlie 
highest chemical knowledge are of opinion they will keep 
it dry for any length of time ; by which means they will 
render the drying-houses, and all the attendant expences, 
unnecessary. 

Fifteenth. It is presnmed (including all the attendant 
expences of drying-houses, &c« &c.) that gunpowder 
made by government costs infinitely more than it does at 
the private mills ; but supposing each barrel of powder 
was to cost 8/, exclusive of copper hoops, sixty thou- 
sand barrels, the quantity stated by the Hon. Wellesfey 
Pole to be annually required, would amount to 480,000/ 
per annum, one-fourth part of which, at the very lowest^' 
may be annually saved by adopting the patent barrels. 

Specification of the Patent jgranted to Thomas Field 
I^AVOBY, of New Bond'Street, in the County of Middle^ 
sex, Chemist; for an Invention of the Combination of a 
natural Sait or Powder , which possesses all the Proper^ 
ties of the Medicinal Spring of Seidiitz^ in Germany, 
tinder the Name of The Seidlitz Powders. 

^ » • 

Dated August 23, 18 15* 

X O all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said pr«« 
yiso, I the said Thomas Field Savory do hereby declare 
that the nature of my said invention, and the manner in 
which the same is to be performed, is described and as- 
certained in the following explanation thereof. 

The process for making the Seidlitz powders, as in* 
vented and sold by me the said Thomas Field Savory^ at 
Np. 1S6, New Bond -street. — Recipe, No. 1. iTake of 

sub- 
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Bubcarbonate of soda twenty pounds, sapertartrate of 
potash twenty-four pounds (avoirdupoise weight); dis- 
solve the sobcarbonaie of soda in twenty-five gallons of 
boih'ng water, and add the supertartrate of potash ; filter 
the solution through paper, and evaporate it in a gentle 
heat until a pellicle appears on the surface ; then set it by 
to crystallize ; redissotve the crystals thus formed in si^f 
tiiiies their weight of boiling water : the solution must' 
again be filtered, evaporated, and crystallized, and after- 
wards reduced to a fine powder. 

Recipe, No. £. Take of subcarbonate of soda one hun- 
dred pounds, carbonate of ammonia |wenty-five pounds; 
expose the subcarbonate 'of soda to a heat sufficiently 
strong to liquify it ; then add the carbonate of ammonia 
in powder, and with a heat of 2l!2* dry the salt, and 
pass it thi:ough a fine sieve. 

Recipe, No. 3. Tate of supertartrate of potasb one 
hundred pounds, mix it with thirty pounds of finely pow- 
dered chalk, and add it by degrees to one hundred and 
sixty gallons of boiling water ; stir it for some time, ismd 
when the tartrate of lime has subsided pour oJfF the super* 
natent liquor, and wash the residuum repeatedly wijth 
cold water. To the tartrate of lime thus formed add 
thirty pounds of sulphuric acid, previously diluted with 
eight times its weight of water; stir the mixture fre- 
quently during twenty-four hours; and, after having se- 
parated the acid from the sulphate of lime, by means of 
ftrong pressure, evaporate it in Wedgwood's dishes, over 
a sand heat, till a pellicle appears on the surface ; then 
set it by to crystallize : these crystals are to be dissolved 
in boiling water, filtered through white filtering paper, 
and again crystallized. 

Each dose of the Seidlic^ powders consists of two scru- 
ples of Recipe No. 3, finely powdered, and dissolved in 

. half 



46 On Wkedi o/* Carriagts 0nd Sle^. 

half a pint of spring witter ; to which are added tW(^ 
drachms of Recipe No. 1^ and two scruples of Recipe 
No. 2 (previously mixed) : they mnst be stirred together; 
and taken daring t^e state of effervescence. 

In witness whereof. See. 
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Observations an Wheels of Carriages and Sledges, by Mr* 
GoMFERTZy and communicated by him to the^Editors. 



I 



With ah Engraving. 



N eUimating the quantity of force which a carriage 
wheel loses in overcoming the obstacles in the road, it 
will not appear to equal that which would be reqaired to 
draw it up an ascent equal to the sum of their heights, 
but it depends on the nature of the obetacies^ the natore 
of the fioarce which acts on it, its velocity, and the siaiei of 
the i^beely w:bieh might be so that it should either require 
a much greater or a mocfa less force, ^nd might even be 
so that there sliould not be any force lost by them, ^ot- 
wiihstanding the obst^les be of considerable site, or so 
that the whole force shonkl be lost. 1 have bene selected 
a numberoip cases, most of which happen som^imes in 
roads, at kast ia aome degree. 

Case l.-^If a wheel AH, Fig. S.^(Ptelellv) which 
was moving, along the road, were to be opposed by a p«|^ 
peBdicelar obstacle B £, higher than the centre of the 
wheel, of poucse it would be stopped by it, however great 
its velocity might have been, and the whole force would 
be destroyed ; bat if the obstacle should not be as high m 
the centre, the force may be so great as to surmount it, 
and the loss of force may be found a^ follows.. . 

Let the wheel A H be considered as movH^ along the 
Uae N E, by a motiofi which it has abeady acquired, aed 

not 
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not bj a force con&tantljr.actlng oq it iqthe sane di- 
. rectioa as a horse^ 8cc. ^ Let G F be the obctacle. and let 
the line GF be coniinued to L in the figure, then the 
jnotnent the wheel strikes it, a force will be lost bv the 
blow, and the centre of the wheel, which before was 
describing a right line, will begin to describe the circle 
^G K in the same, manner, and with the same loss^ of 
force, as if^the centre were to strike that circle at H, and 
which is that segment whose xsentre is the top of the ob- 
stade, and whose radius is^the radius of the wheel, and 
touching both centres Gand H. After the wheel lias 
struck the obstacle there will be another force expended 
in raising the wheel to the top of it^ or in raising. the 
.centre to the uiiddle, or top of. the arc L, which •is that 
point where it will bewhen th^ wheel will have risen to 
the top .of the obstacle^ this foxce, or an equal one,, will 
be gained again as the wheel descends, in a similar man- 
ner to what it ascended, and when it comes to the ground 
there will be another force lost by the blow it will come 
^down with; this Ipss of absolute force, considering. that 
..the wheel ba^ Ipsjt some of its velocity^ will not be so great 
.as in the first instance, it is inferred from this, however, 
that the loss of force i? caused by the two blows and not 
by the ascenit, it is obvious that the higher the obstacle 
be, the greater will be the blows, and consequently the 
loss of . forjce, as. the angle AH L will thereby becom/e 
,more obtuse. The obstacle GF is not h)»re suppjosed of 
any .thickness, but the breadth of it will not materially 
alter the case. 

, ItJs also to be noticed that when there are a number 
of obstacles at no great distance from each other, en very 
hard ground, and the velocity of the wheel is great, th^t 
there is.not so much force lost in proportion as when l^ere 
, Vol. XXIX.— SbcondSebies. D is 
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IS only one, because the rapidity will cause the wheel, it| 
striking the first it meets with, to be thrown up higher 
than the abstacle itself, by which means it will escape 
-some of them entirely, this may oftpn be pbservcd in ca^r 
rjiagesi going fast over the stones. 

Still in this case there is much force lost by the coflr 
tinued blows, and the obstacles which are escaped v^ry 
few, unless the i^elocily is very .great. 

Case £.-r-rf the obstacles arid depressions be of such i^ 
form that the centre of the wheel shaH describe regular 
curve, or curves which form tangents to each other, 
then if the wheel be moving with aq acquired velocity, 
arid not too fast, there ^viil not be any force lost by them, 
because there wjjl not be ariy blows, as in the preceding 
case, to destroy the motion, and the wheel will gain jiiit 
as much by the descent as it had lost by the ascent, and 
if the wheel itself were not circular, but of any other rcr 
gnlar curve not containing any concave piarts, so as to 
cause blows, provided it were not sufficiently so as to 
ptevent it from turning, or if it Were circular, and the 
a3:is were not iq the centre, arid it were rolled along a 
straight and horizontal ground, it'does HOt appear to me ' 
that in either of these casfss there would bp any loss of 
'^orce. 

But the velocity might be so great that the \^hee] 
would not have time to bear on the curve continually, 
and would be part of the time in the air, in which case a 
BQCcession'of blows willbe produced, and consequently 
a loss of force,, hut if the velocity were immense, the 
j/ro'portionate loss would probably be less again, because 
then the wheel would scarcely sink at all, and the bloW^ 
would thereby be lessened. 

Oase S.-rrlf the wheel should meet with a square de- 
pression 
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()lettion wbtcb is too wide to touch both sides of it at 
OBce, then to find the loss of force, t^appose A I M, Fig. 4j 
be the whed which had been rolling on the line G«OH, 
and the centre having described the line CA^ hifiuhwd 
be the deptessiooi let the line £ F be drawn passing 
through the diameter parallel to the grotind, and let the 
{i^r^odicuiars A », R T X, S V Y, and B O^ be also drewd. 
as in the figure. 

Then as the wh^el g^ts to the bottom of the depre84 
sion L, the centre will describe part of a circle AP^ 
whose centre is n, the saoie sis^ as the wheels ^nd wholly 
contained in the depth that the centre had to f^U, anci 
the wheel will lose an ^qual force by striking against the 
ground near L, that the centre would do by strilcing^ 
against the line £ F, if such a line existed, in the di^ 
reciion APy then it will lose another force when it begins 
to ritfe equal \6 what the centre would do by striking 
Q B similarly drawn to PA^ and in the direction £Q. 
If the depression 8b9uld tou(;h both, the sides of the 
Wheel at once, shewn by TXLY Vj the loss of force, 
must be much greater, because the int>tion xvill change 
inore abruptly, and the centre will describe one acute 
angle inste^ld of two obtuse oaesj shewn by the dotted 
lines RT S V; it also appears that there will be more loss 
of force by a small wheel in passing over snch at depres- 
sion^ than by a large wheel, either when both or neither. 
, of them should touch both sides of the depression at 
once, because the motion will' also, in this case, be 
ehaiiged more suddenly, or the bloiws will fall more «p€r- 

pendicularly. 

But in estimating the lass df force in wheels when they 
move over irregular depressions^ as well as regtjar curves^ 
it mult be recollected that the velocity might be so great 

D« that 
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thai they should not have time to sinic deeply into tlieiir; 
iti which case the loss of force will not be so great g^ne- 
rally as it would otherwise be. 

' Case 4. — ^There seems to me some cases in wbicb 
wheels of a certain &ize ^ill act better than larger ones, 
dnd one of them is^ when they happen to run on regular 
cnrves which will not admit of the large wheel C^ Fig. 5; 
to get to (he bottoms, but not preventing the smallone 
Dfrom sp doing, as observed bj Mr. £dgeworth. Then 
the large will lose a force something similar 'to- what wsts 
described in Case 3, and the small wheel/by continually 
bearing on the curve, will thereby acquire a more* re- 
gular motion without, being impeded by the blows which' 
must be caused when the large wheel goes on the same 
road ; the large wheel wiH of course not rise and fall so- 
much, but it will lose a force which the other will not. 
' Ip all the foregoing cases the whieels were considered, 
as going with an acquired velocity, which appearing to 
me the most simple case, I have reasoned on it, and a1« 
cTiobgh the same will not exactly apply when it relnies to 
wheels when drawn by horses, &c., atvll it is necessary 
to uttderstfind it first, and afterwards make such allow- 
ances as should "be necessary when wheels are drawn by 
those' means, and more particularly as when a carriage 
i9 in motion the velocity which it has acquired mu8t.be 
taken into account, as well as the force which the animuls 
are continually exerting on it. The difference of friction 
al^o betiifeen difierent cases was not' taken into account,- 
but I do not think that in the cases mentioned it Will 
alter them materially. • ' 

Case 5. -^If a wheeFwereto be drawn- over a road re- 
gularly curved by an^^nSfoal walking, and if the path on 
which he went were straight, or if the wheel were not- 
circular. 
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circolary.but of some other regolar ciHrve without con^ 
caTities^ or if it were out ^f c^ire, so that by either 
of these means the centre rises and fails, then it seems 
there #tll be a Jq38 of force, ifirst, becaase^the animal will 
not pdl in the same direction as that in which .the^whee^ 
gOy-and secondly, because they will go. with, difierent 
Teloeities when ascending and descending the different 
parts of the cur ve> which the animal cannot accommodate 
himself to ^so as to act to advantage. 
•► Case 6. — ^However road» maiy happen to be curved, « 
wheel in passing oyer it must rise ailll fall accordioglyy 
but it seems obvious to me that the curves might be of 
such a nature that the middle of the body of a four 
wheeled carriage shoukl^ notwithstanding such curvature^ 
travel in a right line, in which case the hind wheek would 
be ascending one curve, and the fofe wheels descending 
another at the same time, or vice versa, see Fig. 6, but 
the curves are drawn at random. 

Case 7. — It also appears to me that if a wheel were 
constructed without a feloe or circumference, and cen^" 
siuing of only three or four spokes, or even if it only 
consisted of one bar with an axis through the middle of 
it, that provided there was sufficient friction on the. 
ground to prevent it from slipping, the velocity might be so 
great as to make it nearly perform the office of a common 
wheel, because as gravity only acts with a certain force, 
the bar might turn round before the centre of gravity had 
time to descend perceptibly, and the opposite end of the 
bar would be ready to take the support in good time, the 
motion of it then would be chiefly made in the air, and 
the ends of the bar only would touch the ground, and 
that for a very short period f aiid the greater tlie velocity 
w^S; the more .equable would the motion be ; it also fok 

lows 



lows that tbe sioaiUer ibe bar is|. tbe leM veleeity .«fiU b^f 
required to produce this effect; became tb^ pomb^r af 
reTolutions la going; over a eertaiii space in a giyea titfie^ 
will only increase or decrease in tbe simple proportion to 
tbe siae of k bar, bat gravity increases and deetea^ a^ 
tbe squares of tbe distances. Hence tbe larger tbe, bat 
tbe slower, will b^ tbe revolD(ioi|S| and tbe i&ore will b^ 
4be fall of tbe centre. ' ' 

Case 8. — It is likewise to be particularly observed^ tbat 
independent of preventing friction, a circular add well 
centred wbe^I (at least in all the; cases wbicb I bave men*? 
ttoncd) neither gains or loses any Jtbing by turning, and 
tbe sajne reasoning applies if it be imasoveable 01^ itsi 
axis, or if it.turn round, as it will raise tbe toad, over tb^ 
impedioieiUs Justin tbe same way in botb cases, that isi^ 
wbether tire wbeel be peruiUted to revolve, or whether i% 
be^chained fast and merely dragged over them, as the 
centre will describe the same curve in botb instances, and 
the same blows will ^Iso be produced. 

It may be concluded tbat all Jkinds of irregnlarities 'm^ 
roads greatly impede tbe motion of wheels, but elevation^ 
are generally worse than liollows, because when they are; 
at a good distance from each other, and the velocity 13 
tolerably great^ they must all be overcoqie; but whea 
there are . depressions, a moderate velocity will prevenC 
then^ from sinking to the bottom of jthem ; it also seema 
to me, independent of friction, that sledges must ac^ 
better than wheels in most cases, because as they cover 
^ more ground at once, and as the ends of them can ha 
turned up as gradually as necess'nry, they will not sink 
into the hollowa so much, and the elevations will be over-t 
come gradually in proportion to the shape of the ends of 
the. sledge. 

I have 



; Onih^ tSmficitl Ttle^raph. 65 

I bave only hel^ to add, thut if cnrb fftoties were be^ 
trelled i>ff to a tbila ^dge, ittetead of beiiyg nearly perpen- 
dtcelar, tt mfrght.be the ine^ns of preventitig many acci- 
idents which mn^t always be caused by the wheels of 
earriages nibbkig sideways agaiili9t them, tod thereby 
producing an immense force to break the wheels* : 

On the Electrical Telegraphy communicated hy Mr, I. R. 
SuAttPE, of Doe J^m, near Alfreton. 

In the Repertory of Arts, vol. XXIV. second series, 
page 188, is an account of an 'electrical telegraph by M. 
Soediinering. This accoaot I did not see till a few weeks 
ago. Withoiit the sligbtett wish to throw a doubt OTer 
the originality of M. Soemmering'^ invention, - 1 beg 
lieave to mention that an experiment shewing the ed?an* 
tages to be obtained from the application of the certain 
and rapid motion of the electric principle through an ex- 
tensive Vohaic circuit to the purposes of the ordinary te- 
legraph, was exhibited by me before the Right Hon. the 
Jiords of the Admiralty, in the beginning of February 
I81S. 
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On the Colouring of Flowers, 
Por^municatedby Mr. J. Pu<£nix, of Umrpooi. 

With an Engraving. 

X FEAR the lovers of botany, like myself, have oftieU ex- 
perienced considerable difficulty in imagining the colours 
of. a flower, from a descriptioa with nothing but th6 
outline, liglH and shade, before their optics; whilst tl?e 

price 
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price of the same work coloured might be so great ^b to 
have removed it from them altogether- r any altemfK id 
qoloar from such description can scarcely sneoeed, froiai 
tbe^want of bounds for the different shades; some of these 
difficulties I hope the following id^as will partially re<- 
move. 

In heraldry, the stroke of the engraver gives the tint 
intended, and that part can be correctly coloured by it, if 
wished. Now in works on botany, with plates, and n^ 
intehded to be coloured by the publisher, I would n^ggest 
such plan in the engraving of flowers as tlie rough sketch 
above, observing, whatever ponkion the flower may be 
drawn in, the lines indiestie' their colour horizontally. 
There will, I think, be no want of variety of colours, for 
we can express eight difiareni ones by juch method, (see 
Plate II.) where c represents argent, white, dor, yellow, 
e vert, green,/ azure, blue, g gules, red, A purpure, pur- 
ple, I sable,, black, k tenne, orange, / sanguine^ mujtrey ; 
each again admitting of so many modifications ; the mai^- 
j)^r pf. shewing such modifications should be expressed 
in the breadth or fineness of the line, as may be observed 
in the drawing of the Pimpernel (see a P)ate II.), the dot 
or indication of ydlow to follow the same rule as b, the 
scented Jonquil, according to the supposed shade. Per- 
haps it would assist those wishing to colour their works, to 
have a scale of tints and marks for such in the beginning 
of each work, such as inclosed. (See .Plate IF.) To those 
who are unacquainted with the marks used in heraldry it 
is absolutely necessary ; to those who are, it may be use- 
ful for referring to. 
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Bescription of a valvaMe six-Meef Mineralogical Map of 
England and Wales, by Mr, Wii^liam Smiths 



• 



From the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. 

Fifty Guineas were adjudged to Mr, Suirn for this 
• > Cofnmunication, 

DfxY mineralogical map of England and Wales is on a 
scale double the size of that required by the Society in 
their premium offered. It has met with the approbation 
of many noblemen and scientific characters, who have 
examined it during its execution. 

CBHTIFICATBS. 

I am happy to hear from Mr. Smith -that his map is 
completed, and exhibited to the Society of Arts. Proof 
sheets of the greater part of it have lain with me six 
months past; and frorfi a minute inspection of the western 
counties, with which I am conversant, I can- certify its 
accuracy; and from my personal intimacy with Mr. 
Smithy I cannot doubt the correctness of those parts which 
have not yet been submitted to my view. I consider the 
map, in a national view, as the most important work that > 
ever was given to the public. 

Benjamin Richard80N| 
Farley Canity neqr Bath, Rector of Farley. 

Feb. 23, 1815. 



I am happy to find that the Society of ArtSi, &c. have 
turned their attention to a geological survey of England, 
and that the map of /Mr. William Smith is now before 
them. In the preface to my geological work, entituled 
^ Vol. XXIX.— Second Sekies. E "The 
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''The Character of Moses established for Veracity^ as an 
Historian recording Ev^ts from the Creatiod to the Dii 
luge/' I have folly expressed my opinion of the super- 
emineat ability and knowledge of this artist. 

About ten or twelve years since, he permitted me to 
attend him in all his researches, for six moiiths, round 
Bath, an4 I have the satisfaction of bearing testimony 
to his accuracy of observation. I hate carefully examined 
his mapi and in ev^ry part of £ngland with which I aM 
acquainted, I find this map perfectly agree with my own 
observations. The utility of his map is great — it is, in- 
deed, inestimable. This I have displayed at large in the 
work to which I refer. In publishing his discoveries, he 
has conferred an obligation on his country, which calls 
for a suitable return, and I am persuaded that his claim 
will not be disregarded. - 

Joseph Townsend', 
6, Francis-street y London ^ Rector of I^usey. ' 

May 10, 1815. 



Mr. Smith's Observations on his Map^ 

As the laudable object of the Society for the Encon"- 
?agement of Arts, Manufactures, and' Commerce, is to 
Ireward the industrious, and to call forth those energies of. 
the mind, which have furnished^ humanity with every* 
tiling that is great and good, I may be allowed to enume- 
rate in your pages some, of the benelSits resiilting from 
that knowledge of the strata, which led me to the com- 
pletion of the great work for which I have just received 
ihe boiibrary reWard. - 

The Society very wisely foresaw, in offering Bucfa ti 
l^remiuffi, that one of the greatest difficulties io unden- 
itandidg «bch aa extensive braneh of Natural History 

. arises 
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arises frdm a want of some itietbod of ^eoeralisiag tb6 
ii^forinatioB, which eouiid iK>t he sQpplied otherwise chati 
by a map, which in one point of view gives the locality of 
thousands of specimens. ' 

It will be seen, that the island of Britain abounds with 
a great variety of sobsirata, which are the cause of as 
great a variety of soil* Their successive outlines, repre* 
,sented by the coloured lines in the mapi occasien>con8ir 
derable undulation of surface, and a great variety of hill 
and vale, the outlines of which form the natural divisions 
in the country, which gkve rise to the district names in 
the map. 

The wisdom of Providenceis thus beautifully displayed 
in such an extraordinary arrangement of the materials of 
the earth, by which water is abundantly produced in some 
parts; building stone, coal, and iron ^tone, and a thou- 
sand other of its valuable products, in others; and aU 
Successively raised to elevated ground for man's conveiiii- 
ence and easy attainment. 

It i^ the object of this map, and of the works' which will 
folio w it, to place those natural advantages in their dear* 
est light, for the benefit of society, and that the labours 
of those employed in obtaining them may not be mis« 

applied. - v 

- ' The Uses of such a'discovery of regularity in the courses ^ 
and order of the strata, and the facility of tracing them 
by means of tlietr imbedded organic remains, are nume- 
rous, and require only to be named to persons of judgment 
and discrimination, to prove their value. 

What can be of greater importance in human affairs, 
dian a complete knowledge of the soil, which man iH 
under a divine injuactton to cultivate and replenish, ttiKl 
he may derive from that labour his daily subsistence? 

On this particular province depends not only the acqyi^ ' 

Es sitibn 
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sitioij of his own comforts and conveniences^ but those of 
all creatures which have been subjected to his will — ^hence, 
. sifrely, too much though t, as well as labour, camiot be 
bestowed upon the subject. ^ 

The culture of land is a primary and honorable occu-. 
pation ofiife; and all owners and occupiers of the soi} 
should know the means of increasing and improving its 
prodube, as .a property in which the public at large, as 
well as themselves, are most materially inti^est^d. 

The wouderful admixture of soils, marl^, miperals, and 
fossil shells, are deposited in the ^earth for. a. variety of 
purposes, many of which are doubtless still unknoMrp; but 
the present discovery of regularity.in the strata,, tp wlxich 
fossil sl^ells are now become the Indices, m^ty enable the 
farmer to choose lands most congenial to his wishes^ and ^ 
usual system of management, and serve also to divide 
and appropriate the great varieties^ of soil to different 
purposes, according to the properties and effects of each 
stratum. .i . , *h • . 

He will thus know where to search for marl or Jime-> -' 
stone for manure, where to improve by drainilig^or float* 
tng, and how to arrange his Operations, *-so as;to render 
them intelligible to others who may be desirous to try 
similar experiments on soils of the same strata. , 

The. geologist and philosopher will derive an inexhs^us- 
tible fund of information from such a methodical arrange* 
ment of strata, in which , the innup^ecajble, fopsilated 
organic remains are imbedded. The^^e^mystj^rjous pro* 
ductions, long collected ; and- preseryedjn.tb^.cfibinets of 
the curious, will become, doubly. in ter^stisig tp^ their pos^ 
sessors and collectors, in tbe.easy^and pleasant clu^s thej^ 
afford to the knowledge of the, strata.^ ' \ %u ' i» i * ' 

Such simple methods of acquiriQgfUi^tll §pjd importaut 

iijfoTmation> may lead to a better kpowjedge of the vari« 

' . ^ ' ous 
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oos beds of coifl aod ironstone-^the improvctment of spm^ 
of those works, and th^ extension of others; and it will 
nadottbtedJy deter mapy from the imprudent expenditare 
of large sums pf money in searching' for these valuable 
substances out of the regular course of their strata, where 
there can be no hopes of finding them. 

Asqertainingalso, that th^^ metallic veins are confined 
to a particular pai*t of the country, aqd found not only im 
particular strata, but in certain fissures of those strata, 
may check the delusive mining projects into which 
•many have been too incautiously led— extend the just no- 
tions of the practical miner, and excite his curiosity to 
new and unthought*of discoveries. 

The various artists employed in building, from the 
humble brick-mi^ker to the enlightened architect, are all 
interested in a method of discovering sand, clay, stone, 
slate, and other materials, and of selecting with certainty 
such as are best. ^ 

Fullers, founders, glass«makers, and potters, will learn 
where to obtain earths, sands, and clays, of the qualities 
best suited to llieir respective purposes, and sources of 
supply will probably be opened in plans of which they 
now entertain no idea. 

Chemists, colourmen, vitriol, alum, and salt-makers, 
will learn how to trace the materials they have occasion 
for,.a0d. will be enabled frequently to obtain at once the 
difierent advantages of mor^ convenient situations, smalls 
expanse, and an improved quality. 

Tbe canal engineer will be better enabled to choose 
water-tight strata--^to find the most appropriate materials 
^^avoid slippery ground or to remedy the evil— better su{>- 
plies of water will be obtained for canals, and more of the 
heavy articles of tonnage, which alone can render then^ 
profitable, will be obtiuned from the strata, intersected qi 

contiguous. 
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contignoiik, or from new sabterraneom sopplies, whlcft 
may be opened. 

The contractor for snch works may, from, the same 
abnndant sources of information, form bis estimates with 
more certainty to himself, and more satisfaction to bis 
employers* 

A better knowledge of tBe sites and qualities of the 
different road materials is now become an object of 
national importance, and hence the necessity of showing 
the canals, on a map of the strata, by which any im- 
proved supply of these heavy articles may be readify 
ascertained. 

The materials for the construction of ponds, reservoirs, 
and water for their supply, depend also on a ktiowledge 
of the strata; and the superior skill of some workmen 
employed in theiir constrqctjon, arises from a practical 
acquirement of such knowledge, which they cannot 
explain. 

The quackery of finding water by the divining rod, or 
other equally inexplicable mysteries, is completely done 
away, by a method of tracing the strata which produce 
ibe springs; and thus the important art of draining land, 
and of finding water for dwelling housed, is now reduced 
to' a science dependant on a knowledge of the stratai It 
was upqn this principle the author proceeded, in the itoi- 
portant improvements he established for Mr. Coke, the 
Duke of Bedford, and others, in first draining, and then 
irrigating their boggy land. The author, though not 
yet very beneficially employed for himself, has had the 
Satisfaction of lieeing thousands of acres drained and va- 
riously improved under his direction, on the principtes 
established by the discoveries which will now be speedily 
t)ublished, to accompany the map of strata, and he trusts 
\o a generous public for his reward. ' ' 

' • ^Explanatiop 
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JExplanation of Mr. William Smith's 
Map of the Strata. 

The courses of the strata, or the length and breadth of 
surface occupied by each, as they rise successively froin 
the level of the sea, on ^he eastern to the western i^ide of 
the island, are represented by colours. 

The edges of the strata, which may all be crossed in a 
journey from east to west, are called their out crops; and 
the under-edge of each stratum, being the top of the 
next, and that being generally the best defined, is re- 
presented by the fullest part of each colour. 

It is thus readily shown, that the most general cours^ 
of the strata is from S. W. to N. E. and in some parts 
nearly north and south, whilst in the southern parts of the 
kingdom, many of their terminations have a contrary 
direction. % 

The colours, though brighter than those they represent, 
are in some degree assimilated to the colour of each stra- 
tum, except the chalk, which being colourless seems best 
represented by green, as strong colours are necessary, and 
there being no stratum of equal extent which required 
that colour. 

In some cases where the strata are much alike, as the 
oxlytes, they are represented by. light and dark yellows. 

The strong blue colour represents the lias limestone, 
and the light blue, the blue marl which lies over it. 

The light part of the black shade represents generally 
the strata which contain coal, more or less valuable, 
several beds of which are too thin for working. 

The part most valuable and most worked is shewn by 
the greatest number of crosses which represent the sites 
oCtbe coUieries, and also by the darker shade. 

In 
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In this mode of representing the strata by colours, 
various^ insular, or detached parts of the same colour may 
be observed. 

. .Where these occur upon high ground (which will be 
known by attending to the rarnificationsof the rivers) they 
are intended to represent insular parts of the sanfe stratum ; 
but where they occur in low ground, which seldom hap- 
pens l>ut by the side of large rivers, they are intended to 
repressent the d#nudated parts of a stratum, whose regular 
out crop may be at a considerable distance. 

Instances of the latter occur in the green representa- 
tions of the chalk, in Norfolk and Suffolk; and of the 
former iti the yellow representations of stone-topped hills, 
in Gloucestershire. 

The canals are added to this map for the purpose of 
" shewing how the heavy articles of subterraneous produce 
may^be best conveyed from their native sites in the strata 
to the places of consumption. It may tlius be seen what 
parts 6f the kingdom have benefitted most by canals, and 
wher# they are still wanting, and from whence the heavy 
articlesof tonnage(whichalonecan render them profitable) 
may M the most readily obtained. 
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On txduding Wasps from Hot-houses, 
JBy Mr. John Dick, Gardener at Ballendean. 

From the Tbansactions of the Caledonian 
Horticultural Society, 

1 NOW submit to the Caledonian Horticultural Society, 
a method, confirmed by actual experience, of keeping 
wasps out of peach-houses and vineries,, where they^ often 
destroy both the grapes or peaches. I send ypu a small 
model* of a hot-house, covered with a^ kind of cloth, 
called scrime, which answers that purpose extremely well; 
I thought a model, shewing the method of putting it 
upon the hot-hou^e, would give a cleairer idea of the plan 
than any description would have done. 

The cloth is made in the forin of a sheet or sail, to 
answer the dimensions of the house; and is bound round 
the outsides with d kind of tape like the pattern. Barking 
it like the fish nets, would be of service* However, it 
will do, with or without it, as convenien:ce may answer. 
The cloth is about a yard in width; and is sold at' about 
eight-pence or nine-pence per yard. There is another 
kind a little different, but higher priced. 

When the grapes are beginning to ripen, or the wasps 
make their appearance, it is time to put on the cloth in 
the manner shown upon the model, with small tacks; and 
only in such a way as will let the sashes go up and down: 
the cloth will not need to come any farther down, than 
the bottom of the top sashes : that is the reason ^hy I 
have covered the model with a little rough draught on 
paper, of two sashes half down and two up. The cloth 

* No drawing of the model beiag given in the Traniactionsy il 
cannot be here represented ; but from the above account any person 
with a little ingenuity will be able to effect a similar contrivance. 

Vol. XXIX. — ^Second Series. F ^ is 
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If so very thio, that it will permit plenty of air to pass, 
and yet no wasp will attempt to go through. It does not 
exclade mach of the san^ and will not hurt the grapes ia 
the smallest degree. 

If the liot-house stand by itself, or in the middle of a 
range, you will see by the cover iipon the door of Ae 
model, how to prevent them from getting in, when any 
^ person is passing from house to house. The cover being 
fastened at the top of the door with small tacks, as upon 
the outside roof; and the sides of it, upon small hooked 
wires, can thus be taken off at one side, when passing opt 
of or into the house; and if the door is wanted to stand 
open for air at any time, it will answer for the same 
purpose. 

When the house has sashes in front, the cloth may be 
nailed upon the outside or inside, according as the sashes 
shift withr th'je hand, or are drawn up and down with a 
rope, still giving plenty of air when wanted. I have 
never seen a single wasp attempt to go in by the lops of 
the glass. 

There is at Balleddean, one large vinery, about forty 
years' old, with large panes of glass, and no wasps ever 
get into it; and there is a large new vinery with the lops 
of the glass all puttied, and the old vinery is as impene-' 
trable as the new one. 

I. have seen various ways attempted of keeping the 
"wasps from griapes. I have seen the grapes put in paper 
bags; but the exclusion of air causes them to /damp off. 
I have seen also gauze bags put upon them, which is 
. still more expensive, and gives a good dfal of trouble. 
But the above method, shewn by the modej, gives free 
air and free access at all times, and preserves the grapes 
in good order : besides, it is a pleasure for the proprietor 
to go into the vinery and pull the grapes without molesta- 
tion 
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tioD from wa8p$^ instead ofgoiag into a vinery resembling 
a hive of bees buzzing about one^s ears* 

When the fruit is all cut, the cloth should be taken off 
and well washed, and then kept in a dry place until needed 
again. If any noblemen or gentlemen try the above re« 
commended method^ they will find themselves amply 
rewarded for their trouble. 

If the Caledonian Horticultural Society wishes more 
informationi they may, by desiring any of their membera 
in this neighbourhood, to call at Ballendean, find the 
truth of the above statements, and get any further infor- 
mation they Qiay wish. ^ 
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Oh iransplaniing large Fruit Trees, whether Wall Trees, 
E^liers, or Standards. By Mr. James St£Wart#. 
Gardener to Sir John Hope, Bart* Pinkie. 

From the Transactions of -the Calbdonian 
HoRT/cuLTt?RAL Society. 

X HE first thing claiming attention, is to prepare pro^ 
per pits for the reception af the trees. They ought to \^e 
of a- size sufficient to admit of the roots being spread out 
at full length, with two feet additional, for encouraging 
the grow.th of new roots. . If the trees are to be planted 
in bonders which have been previously occupied by other 
trees, tl^e soil should if possible be renewed, but. if that 
cannot be aqcbmplished, as was the case at Pinkie, a 
(^art-load at least of fresh good soil froni some old pas- 
tmre or ground that has not been in cultivation, (loam, if 
good, is to be preferred,) with a quantity of well-rotted 
dung, should be allowed to each tree, mixing the whole 
well with the old soil. 

In transplanting large wall trees, begin with drawing a 
semicircle, of extent N^ccording to. the size of the tree : 

Fa shopld 
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should the branches cover from 150 to 250 square feet of - 
a wall, it may be eight feet in circumference, measuring ' 
from the trunk of the tree each way. Dig a trench round 
the semicircle three feet wide, and six incites below the 
roots; be careful in preserving the whole, and work out 
the earth frbm amongst them with a'blunt three-pronged 
fork, throwing out the loose mould with the spade. Pro*' 
ceed thus till you have got fully under the tree. The 
roots should be tied together loosely ; the branches care- 
fully loosened from the wall, and tied up in parcels to 
prevent their being injured. The tree must then be con* 
veyed to the place where it is to be planted. * Place it up* 
fight in the pit, so as the surface roots may be level' 
with the top of the border. Well-broken eslrth is then 
to be packed in underneath and for about a foot round 
the bottom of the trunk, to 611 up all vacuities where 
roots originate. Ail the roots are then to be carefully 
spread out at full length, cutting off those that are dead, 
bruised, or knotty ; the remainder to be cut smooth at. 
the ends^ and at different lengths, keeping some at full 
length, 'Others at five, four, and three feet, and some even' 
at one foot long; taking care to preserve as ipany of the 
small fibres attached to the leading roots as possible- 
Begin first at one side of the semicircle next io the wall, 
and lay out a set of the bjottom roots in a level and fan^ 
direction, taking care to spread out the small fibres iif re- 
gular order ; covier this.first layer with from two to three 
inches of mould, packing it well with the hand, then 
spread another layer -above the former, packing and co- 
vering as before, and so on till yo4] finish at the top, ne-- 
ver attempting to lay- more at one time than can be rea- 
dily reached with the hand; never setting, a foot upon 
the roots that have been covered. In this way procel^d 
with layer after layer until you reach the eentre of the 

semicircle ; 
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semicircle ; then begin at the other sid^, and proceed as 
before^ cover the whole with earth to the height of two 
inches above the level of the border; and after this lay 
rotten dung, three inches thick> above all* A good ifa« 
tering sboold then be given, to settle the earth about the 
roots. A few boards may be laid at the bottom of the 
wall, to prevent the roots being trodden upon while nail- 
ing up the trees. The principal branches only should be 
fixed at first, nailing up the whole five or six weeks 
afterwards, when the border has had time to settle pro- 
perly. 

The only ditferenoe in moving espalier and standard 
trees is, that a full circle is to be dug round them. 

Tfae best season for transplanting large trees is from 
the middle of November to the middle of March. Dry 
mild weather should be choseA, frost and wet being both 
very unfavourable to this operation. 

Above 160 large trees have been transplanted at Pinkie 
within the last four years. Only three of these have, 
failed ; and some omission^ took place in the manage- 
ment of these, otherwise they might also have succeeded. 

Several of the transplanted trees bore half a crop the 
first year; and on€^ standard apple above a bushel the 
second year. 

Watering and sprinkling water t)ver the branches of 
newly*transplanted trees in dry weather is of great benefit. 

Pruning is to be attended to when the trees begin to 
shoot. It must be regulated by the strength of the tree: 
if the tree be vigorous, little pruning is requisite ; if 
otherwise, the knife may be more fjreely used. 



A Committee of the Society having been appointed to 
examine the state of the transplanted trees at Pinkie, the 

following 
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followiiig Report was rfceived, aad an extra silver niec^al 
was awarded to Mr. Stewart for this cominuDicatioD* 

" September 1812. 
<< We were agreeably surprised to see very plentiful 
crops of fine fruit on the trees in Pii^kie garden, which 
were transplanted when foil grown, between four and five 
years ago, when the scite of th^ fruit garden was cbaog^d** 
On tb^ wall trees, espaliers, and standards, tbe crops 
were equally good. Many of the branches of the stand** 
drds were quite pendulous with the load of fruit. NMOt* 
bers of the wall and espalier trees measure from twenty 
to forty feet, between the extremities of the branches, 
and are quite healthy. The principal kinds of trees trans** 
planted are Jargonelle, Winter Acban, Greea Yair, and 
Carnock pears ; and H^wtborndean, Nonpareil, Codlings 
Kibston Pippin, and Oogar Pippin apples. Mr. Stewart's 
undertaking was perhaps the greatest of tbe kind ever 
attempted in this country: it has been most successful; 
and it is to be hoped that horticulturists will know how 
to appreciate so excellent an example. 

Jambs SMitHi 
. Pat, NjEiLL,'' 
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On the Purification, Improvement, and Decoloration, (^ 

Wines by Means of Charcoal. 

By M. Denys de Montfort. 
From the Bibliotheque Ph^ysico-Eoonomiquc. 

XVEO wines converted into white become superior in 
-quality than they were originally. One previous and 
essential observation is, that the better the quality of the 
red wine the better will be the white wine produced from 
it. If it be done in the large way» and a whojie pipe is to 

be 
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' be operated opon, that is «e]ected which has the moist 
pleasant taste, the oiost fragrant smelly that is not' pna* 
gent, and has no taste of the cask*; in short, a wine .that 
-is sound in every respect. When the pipe is selected the 
• proportion of half a pound * of charcoal powder to .a 
litre (rather more than a quart English) of wine is thrown 
in by the bung-hole, and briskly stirred ; the butt is then 
carefully stopped ; the operation is repeated once ev^ry < 
day for a week, in which time the change of colour takes 
place. It may be left untouched afterwards, without in- 
convenience, for an indeterminate length of time, be* 
cause the charcoal, if pure and properly chosen, will com- 
' municate no smell nor taste to the wine. The decolojna- 
' tion is often completed by the fourtb day. 

The change of colour being effected, the wine is drawn 
' out by a cock, or ordinary syphon, dnd filtered through 
a large fuUnel, covered and lined with filtering paper, 
by placing in the pipe of the funnel a piece of linen rag 
to support it. The wine comes out quite white, and 
however high the colour may have been previously, the 
decoloration is perfect, preserving the same fragrance and 
taste, and being much improved in quality. -When the 
decoloration is to be effected in the small way, and in 
bottles, a greater proportion of charcoal powder is used, 
the vessel is shaken and the liquor filtered after the deco- 
loration. The two operations may even proceed at the 
same time, the transparency of the bottle serving to shew 
* the degree of limpidity. 

To obtain a pale coloured white wine two modifications 
are requisite, the operation in other respects is the same. 
These are,first, that the charcoal is not suffered to act long 
enough to effect a complete decoloration ; secondly, that 

* We apprehend there if fome error here ■• to the proportion of 

thaiceal employed. 

less 
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less chareoal is emploj^ed. The pink wines are donje in 
the same manner, requiring less time and less clvarcoiii« 
For Mttscadei wine; tbe rfed wine of the same year istaken, 
and twice in twenty-four hours a few baiidfulls of dried 
elder flowers are infused in it, the quantity is optional; 
syrup of grapes is then added, in greater or less quantity, 
according to tlie strength of the wine and. the degree of 
edulcoration desired. After this the charcoal is put in> 
the mixture being stirred at the same time, as before di- 
jected, then filtered, and the colout is pale or deep, ac- 
cording to the quantity of time and charcoal employed. 

The Malaga is made with old ^nd generous wine, into 
wbicb is put a cup of liquid tar, and some syrup of grapes 
or melasses ; the mixture is agitated by rolling it about 
for a few days, and the wine is excellent when it has beea 
treated with charcoal ITke, the preceding. Anpther Spa- 
nish wine, dry Malaga, may be obtained by> the same 
operation, except that it does not require either melasses 
or syrup of grapes* , 

To obtain wormwood wines, iris of Florence, which 
smells of the violet and tastes of the raspberry, &c. also 
the medicinal 'extracted from vegetables and the aroma- 
tic, it is only necessary to add to the wine the vegeta- 
bles and aroma's that are deemed necessary to edulcorate 
itsuitably, or toleaveitdry; to charge it with charcoal, 
and to filter it the same as in the operations before de- 
scribed; and if, after the operation, the aroma, is not suf- 
^Hciently powerful, a little alcohol may be added^ qhargec^ 
with the desired aromatic principle. 
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Memoir on the State of the neo^ Manufactures in ffance, 
. especially as relates to Sugar, its Clarification, S;c. 

By M. It Comte Ch aptal, late Minister of the Interior., 
(Concluded from Vol. XXVIII. Page 383.) 

X HE boiler into which the cleared joice falls, should 
Be about ^ight feet long^ five add a half wid^, and 22*inchea 
deep. 'As soon as the bottom of -this boiler is covered 
with the liquid, the fire is lightec)^ and the heat raised to 
ebullition as quick as possible. The instant the. liquor 
begins to boil, sulphuric acid, diluted with 90 parts of 
water, is poured into it, in the proportion of a tenth 
part of the lime employed ; the whole must be well stirred, 
that it may ht completely mixed : in order to ascertain 
that there is no excess of lime or of acid in the liquor, it/ 
may be tried upon paper coloured with turnsol or cur- 
^cunia. It is best to suffer the excess of lime to remain, 
and to employ no more of the acid, the moment that it 
gives to the curcuma paper a tint of a pale brick or deep 
«hite wine colour. After this operation, three per cent, of 
animal charcoal, well pounded to an impalpable powder, is 
tnixed with the liquor, and immediately afterwards is 
added half of the charcoal that was used the evening 
before. ; 

It has been observed that charcoal which comes from 
the preparation of Prussian blue, produces a better effect 
than that which proceeds from the distillation of animal 
matter? in the manufactories of sal-ammoniac, which 
seems to retain the state of extreme division that is ef- 
fected by the calcination; for it is ascertained that ani- 
mal charcoal produces a greater effect in proportion as it 
is more atteniiated and divided by pounding. M. Fi* 
goier <rf Montpellier was the first who discovered the 

, Vol. XXIX.— SBCQN^Sgiuis. G supe- 
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superiority of animal charcoal to^that of wood hr de« 
colouring liquids; and M. Derosne's application of it to 
the syrup of beet-root, is so much the happier, as this 
charcoal, besides its property of decolouring, destroys 
the bad effects of. the lime, and gives greater facility to 
the boiling. 

' After the last addition of charcoal the liquid is evapo^ 
rat^d, till it has acquired the consistence of from 18 to 
SO degrees; it is then made to run into a smaller and 
deeper boiler, and is left at rest till the next day, whefi 

the boiling of the syrup is effected. 

_•  . # 

The Boiling and Refining. - 

The operation of boiling the syrup is the most delicate 
pf^ny, but it has been rendered extremely easy by the 
Improvements that have taken . place in the preparatory 
operationfii, especially since the use of anipial charcoal has 
been iatrodgced. Many manufacturers have ^failed io 
l)oning the syrup; and that which should be attributed to 
fl bad maqipulation, has generally been supposed to b^ 
owing sdn^etimes to the non-existence of sugar i'a the 
]>eei, ^nd sometimes to the almost insurmountable diffii** 
culty of extracting it. ^ow^ this operation is beoome 
so easy that skim rises; it never burns during the boiling, 
and requires very little more care on the part of the work** 
mian who conducts it, 

PriKvious to the boiling, the concentrated juice u;iade 
the evening before, and which still retains some degree 
pf heat, is filtered through a coarse piece of wooUeA 
cloth*; it is then poured into a round boiler^ two feet in 
diaineter and 18 inches de^p, till it is one-third full, and 
1$ then heated to ebullition, which is kept up to the eod 
of the operation* If it chance to burn,^ it is perceived by 
l^uffs of white smoJce, which come from the bottom of the 

koiter, 
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bd]Ier> Md bnrst through the surface of the liquid^ spread^ 
ing a pungent sntell; the fire mu!ft be slackened, tHe 
Kqoor stirred, ^tnd the operation more carefully attended 
to. This accident was common three years ago, but by 
following the aforesaid process it is now become very 
rare. . If the bovltng mass swells, rises, and froths, it may 
be moderated by putting into it a small piece of butter, 
or by steckentng the fire. The means of judging that 
the operation is going on well are, first, when it boils dry 
and with noise; second, when the syrup detaches itself 
from the skimmer without drawing into threads, and 
without adhesion ; third, when on striking the boiling 
mass with the back of the skionmer, the blow sounds dry, 
ftsif it struck upon silk; fourth, when it produces very 
littleskim; fifth, when pn taking up some of the froth, or 
the bubbles out of the boil, with the skimmer, the bubbles 
disappear directly and resolve into liquid : this latter cha* . 
racter distinguishes the bubbles of the boil from those of 
the skim; lastly, we inay be satisfied that the operation 
has proceeded well, if no traces of black can be per- 
ceived at the bottom of the boiler, and the surface ap-* 
pears clean. 

" The time proper to terminate the boiling of the syrup 
may be known by the following indications: first, by 
dipping the "skimmer into the syrup, and on taking it out 
again pass the thumb rapidly over the edge, in order to 
take up a little of the syrup ; work this drop of syrup 
between the fore finger and thumb, till it has acquired the 
temperature of the skin^ then separate the finger and. 
lilumb rapidly: when it does not draw into a thread 
between the fingers the operation is far from being con* 
chided; when it begins to form a thread the operation is 
far advanced, and then the experiment must be fre^ 
quently repeated. The boiling must be discontinued the 

G 9 moment 
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momenjt ttiatthe thread breaks dry; m this case the up^per 
part of the brok^ thread shrinks towards the fore finger, 
ibrpiing. a spiral, and is never entirely lost in the mass 
that adheres to. the finger. As soon as it is ascertained 
' by thb te^ that the operation of boiling the syrup is com- 
pleted, the fire is smothered, and a few minutes afterjnrards 
it is poured into the cooler, taking care to pour it high, 
that it may be mixed with air, for it is observed that this 
facilitates the crystallization. 

Into the vessel called the cooler is poured the whole of 
%he successi^ve products obtained by the differenrboilings 
completed in one day. 

In the evening, when the wholevis thus collected in the 
cooler, the forms which are denominated bastardes are 
filled ; the crys^tallization of the -sugar immediately begins, 
and is almost always complete the next day; so that in 
24 or 48. hours after it is put into the forms, these. forms 
may, without inconvenience, be placed upon the pots for 
the melasses to run out. ^ 

. A good crystallization is obtained when the surface is ^ 
dry, the paste well grained and not syrupy, and when 
the surface of the base of the loaf of sugar cracks and is 
depressed towards the middle, which is known under the 
technical name of fountain. 

. I pass over several minor particulars of the process, 
which would be superfluous, as they are well known to all 
persons who are at all acq uait) ted with the subject; ob- 
sterving, that in order that none of the juice may be lost, 
t^e skim, the residuum on the filters, and the settlings of 
tiie boilers, are all put into a lever press, to squeeze out 
what remains in them. It is very important that the 
jaice be 'operated upon as soon as possible after it is 
extracted; for if it is suffered to remain for several hours, 
especially when it is upconceatrated, it njidergoes aitera«^ 

tions 
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tions which injure the sugar, render its extractioa more 
difficult, and considerably diminish the quantity. 

I shall not dwell long on the process of refining, which 
is well known and understood; I shall only relate the 
improvements made in it by those who have been em- 
ployed in extracting sugar from beet. M. de Rosne 
was the first who proposed to refine with alcohol, which 
is a very expeditious method, and the better adapted for 
(he beet root sugars^ as it renders unnecessary a number of 
utensils which are requisite in the old 'method. To refine 
with alcohol, the operation must be commenced immedi^ 
ately as the melasses begins to run; for if any time is 
allowed for the sugar to dry, the melasses which moistens 
the crystals thickens, and forms a very hard coat upon 
the surface of the sugar, which the alcohol detaches with 
great 'difficulty: accordingly, the moment that the me- 
ksses begins to run, the sur&ce of thesugar loaf contained 
in the form^\% to he scraped, and a litre of alcohol at 56 
degrees of commerce, poured by degrees over the whole 
surface, the little orifice of the form being stopped; th^ 
base of iheybrm is then carefully covered to prevent the 
evaporation of the alcohol. In two hours the orifice of 
the form is opened, and tlie alcohol runs into the pot,^ 
charged with a great proportion of the colouring princi- 
ple; the operation may be repeated with half the quantity 
of fresh alcohol, and the sugar is then equal in whiteness 
to the clayed pr fine powder stigar. The sugar is then 
melted and put into the boiler with beief 's blood. The 
operation is terminated by either claying or alcoholising 
it again; but it, has be^n observed, that the last meiitioned 
gives the sugar a more heavy look than the other, and 
renders it a little more friable; for this reason I use 
alcohol; for the first operation, and clayingfor the second. 
'The aleoholised loaves retain the smell of it for some time, 
- ' which, , 
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wbichp however, goes off by placing them for a aholt 
iime in a stove^ or even on simple exposure to the open 
air. It is necessary to employ alcohol concentrated to. 
36 degrees; «^hen it is weaker it dissolves a portion of 
sugar. It is not entirely lost^ . for by diatillatiod it may 
be freed from the melasses, and employed again a» before. 
Another method of refining bas been proposed, which 
does not appear to me to possess the advantages of the 
, &ew one just described, or even of the oid^one i it consists 
in dissolving 100 parts of raw sugar, and treating it with 
ten per cent, of charcoal, and ten whites of eggs. Wheii 
the loaf is in the form, they cause one and a half pet" tenU 
of white syrup to ruh through: 

jtccount of the Expences and Product of a Manufactory 

of Sugar from Beet. 

The process I have described appears to me to be tb^ 
most certain, economical, and simple of any that have 
come within nly knowledge: and if the price of the sugar 
produced from it is greater than the sugar of commerce 
brought from the new world, it is still a new fact in 
science, and an object of curiosity to society. We shall 
now give an exact statement of expences and receipts^ io 
order that every one may be able to judge of the import- 
ance of this new branch of industry. 

^lie expences are comprised in the price of the beet, 
tbe manual labour for the extraction of the sugar, the 
interest of the sums spent in forming the establishroentj 
tbe maintenance of the machines, the purchase of fuelji 
animal charcoal, and other less considerably articles* 
Beet root is usually sold at ten francs per thousand weighty 
at this price the cultivator has hitherto met with a reason- 
able profit, especially when it is raised in suitable soil. 
By supposing it to be raised io land of a middliog quality* 

but 
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bot-yet good enough to produce corn, -we may calculate 
that an acre of ground will produqe ar crop of beet at the 
following expence. * ' 

Francs. 

1. Rent of an Acre ., 20 

2^ Two deep ploughings 24 

3. Two weedings SQ 

4. Purchase of grain ^ •...•• « S 

5. Weeding and Harrowing *22 

(5. Gathering and carriage •••.^ 40 ' 

7. Manure 50 

jB. Impositions • • 5 

Total ..184 
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We have in this statement charged the whole expence 
to the beet root,, although we have before said ihat the 
land appropriated to it was sown with corn towards the 
15th of October, after the beet was gathered; and we 
may therefore charge to the corn the expence of the two 
ploughings, of the rent, of the taxes, and the manure: 
it is consequently evident that the amount may be re~ 
duced oWe-third. • 

We generally estimate the mean product of an acre of 
beet at 20 thousand weight, which fixes the price for the 
cultivator at 9 fr. 2Qc.; but as the cleansing diminishei 
the beet as much' as one-tenth, the 20 thousand weight 
are reduced to 18, when they come to be operated upon ; 
we shall therefore reckon the price at 10 fr. perthousaiftl 
lothe manufacturer, always supposing that he grows hit 
own beet. 

To ascertain the other expences we will suppose that 
10 thousand weight of beet roots are operated upon every 
day. . : 5 

1. Ten 
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Francs. 

1. Ten thousand weight of beet roots «• •• #.100 

% Two horses and a man r • • • • 9 

3. Five women to the graters • • • « • • S 

4* Four men to the. presses • • • 6 

5^ Two men to the boilers r • • 3 

6. Animal charcoal • • 10 

7* Acid> lime, and beef^s blood • • • .^ • £ 

8. Loss of alcohol, used in the refining ••••' 4 

9. Fuel ..,..•.;.•....,•.'.•...•....•.. IS 

149 



As we suppose the manufactory to be at work onlj four 
months in the year, it is proper to assess upon these four 
months expences of another nature, such as the interest 
of the money, the repair of the utensils, the salary of the 
superintetiding refiner. Sec; thus supposing the eslablish* 
ment to cost 30,000 fr« which is the maximum for a con* 
sumption of 10 thousand weight of beet per day: — 

FrtiDcs. 

The Interest of the Money for 120 days 

amounts to «••• 16 

The repair of the utensils and building • • • • 10 

Salary to the refiner aiid his man 20 

^ . Petty expences • • • • 5^ 

Opposite •••••«•••••• 149 

Total 200 
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The expence of each day, therefore, employed in the 
consumption of 10 thousand weight of beet root is 20D' 
francs. 

The produce of this 10 thousand is composed of tdree 

distinct parts— the sugar^ the residuum or mare of the 

> beet, 
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beet,' and the melasses^ In general the beet furnishes 
from three to four per cent, of raw sugar, and sooietimes 
even from four to five. The quantity varies according to. 
the state of the weather and the expertness of those who 
work in the establishment. Supposing only three per 
cent, is extracted, the 10 thousand weight of beet will theq 
produce 300 lbs. of raw sugar, which, reckoning the daily 
expeuce of £00 francs, brlngs^he price of the raw sugar to 
about IS sous, or 65 centimes per pound. Besides the 
produce of the sugar, there is another which deserves 
consideration; this is the cuttings and the residuum of 
the beet after the juice is expressed from it. The 
cuttings, as we have before observed, compose nearly a 
tenth part of the weight of the beet^ they consist of the 
tops, the radicles, and the earth that adheres to them. 
On a thousand weight of cuttings, off ten thousand of 
beet, there is at least a good half which is excellent food 
for pigs, who are very greedy of it. The residuqm ot 
marc is a still more important Article: supposing 70 per 
cent, of juice to be extracted, the 10 thousand weight 
daily consumed furnishes 1500 kilogrammes, or about 30 
quintals, of marc, which is &very valuable food for horned 
cattle. Thl^food, which is nearly dry, has none of the 
inconveniences of herbs or aqueous roots, or of dry 
fodder; it produces no putrefaction like the first, and 
does not heat them, or occasion obstructions, like the 
latter; it contains al^most all the nutritive principles of the 
beet, being deprived of only about sixty per cent, of 
water, three of sugar, and a little extract and gelatine; 
oxen, cows, and poultry are very fond of it, and it fattens 
them better than any other; sheep and milch cows that 
are fed with it give much more milk, and of an excellent 
quality. Thus an establishment of the magnitude of the 
one I am speaking of, may fatten anuually from 60 to 60 
Vol. XXIX. — Second Series.. H ox^, 
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oxen, or from four to five hundred sh^ep, with the resi- 

^ duum only. 

The melasses h a third product not to be overlooked; 
a thousand weight of beet will produce nearly 240 poubds, 
which may be sold at the rate of {en or fifteen francs the 
quintal^ or the fifty kilogrammes; or it may be retained 
to be fernyented and distilled in order to extract the 
lilcohol. When the melasses is kept for distillation, it is 
diluted with water till the liquor marks from seven to 
nine degrees; it is then carefully mixed with yeast, or 
the leaven of barley paste, tempered with warm water, in 
the proportion of two pounds of the first-mentioned to 
ten quintals of liquid, and six pounds of the last-men- 
tioned. The vessels that'contain the fermenting liquor 
should be placed in a stove, where the heat is constantly 
from sixteen to eighteen" degrees of the centigrade ther-. 
mometer; the fermentation soon appears, and is termi- 
nated in a few days. The distillation should be effected 
in the improved alembic of J dam and 3ernurdy then the 
alcohol has no bad taste, and it can be obtained to any 
desired degree by a single distillation. This alcohol has ' 
the peculiarity of being infinitely more pungent than any 
other at the same degree of concentration. One hundred 
litres of melasses give nearly 33 litres of alcohol, at 22 
degrees. Before the residuum is given to the cattle it 
may be fermented by dilufmg it with a sufficient quantify 
of water, and distilling it afterwards; by this means about 
four per cent, of alcohol may be exitracted from it; but 
this operation requires a degree of manipulation that in* 
duced me to abandon it; nevertheless, it gave rise to ^n 

v' observation that may be useful to be known to persons 
engaged in the same object. I had cotfceived the idea 
of passing water over the residuum, and using it after* 
wards to temper the melasses; this lessive water marked 

from 
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from two to four degrees; I proceeded afterwards to the 
fermentation in the usual manner; the fermentation pro- 
ceeded with facility; when it had terminated I submitted 
the liqiior to distillation, and/ was surprised to find that it 
yielded less alcohol, and th^t towards the end of the ope- 
ration the liquor expanded or swelled, and passed from 
the boiler into the worm. 1 was soon convinced that the 
melasses had not participated in the fermentation, that it 
had remained undisturbed, and that only the lessive of 
the residuum had fermented^ This experiment, several 
times repeated, afforded always the same resnlts; it ap- 
pears that the melasse^ mixes without combining with 
the water of 'the lessive, which ferments first, and stops 
the motion of the melasses. The ashes of the n(arc or 
dregs will furnish nearly one per cent of potash. 

General Remarks, 

We see by the above relation, that France is able to 
manufacture, at a low price, as much sugar as is necessary 
for home consumption. But there are still two or three 
questions necessary to be e^^nined, in order that nothing 
may be left undone in a matter of so much importance. 

1st. Whether the sugar made from beet root is of the 
same nature with that of the cane.^ 

2d. What advantages may be derived to agriculture 
from establishments for the extraction of sugar from beet 
root? ._ 

3d. Whether it is the interest of France to manufac- 
ture this sugar? 

4th. From what reason have most of the establishments 
erected for this purpose been given up? 

In regard to the first question; whether the' sugar made 

from beet is of the same nature with that of the cane^ I shall 

observe, that we are at this time acquainted with three 

H £ distinct 
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distinct kinds of segar, all suiceptible of yieldiog aicobol 
by ferioentatioD, but each differiog in particular proper* 
ties: one is uniformly in a liquid state, another is always 
a powder incapable of crystallization, and the third is 
composed of very regular crystals. The first kind, or 
liquid sugar, exists mostly in' vegetables and fruit; it con- 
stitutes the syrup when the juice is properly concentrated 
by evaporation. 

The second sort is firm and dry, but withoqt being 
susceptible of crystallization: the sugar of the grape is 
of this species, as well as that of honey, and that which is 
produced from the adulteration of starch by sulphuric 
acid. . 

The third kind is susceptible of crystallization ; and the 
crystals take the form of a titraedral prism, terminated by 
a diedral summit. This species is found in the sugar 
cane, the beet root, in the sugar maple, the chesnut, 
water chesnut, 8cc. This sort is the most esteemed and 
the most sought for, because it has the pleasantest taste, 
is sweetest in proportion to the weight, is the most easily 
used, and is the most agreea]^e to the sight. 

There is now ndt the least doubt among enlightened 
men as to the perfect identity of the different sugars 
that constitute the third sort; and when the sugars are 
brought, by the process of refining, to the same degree 
of whiteness and purity, the most experienced can detect 
no difference in them. 

Undoubtedly, when in the 6rst attempts of the manu- 
facture, the sugar produced from beet root was frequently 
sent into the market burnt, ill prepared, and badly re-, 
fined, the consumer had reason to reject it, and found it 
very different from the sugar of Hamburgh or Orleans; 
but even then the well-informed ranked it in the same 
species, and attributed the difference to the imperfections 

of 
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of an infant process^ rathe'r than to the nature of the 
principles. Already our celebrated colleague^ M. Haiiy^ 
bad proved that the form of the crystals was the same; 
already several establishments had exhibited resuhi 
analogous to those of the colonies; and it was natural to 
conclude that the same perfection would be gradually 
attained by all. We know that at all times woollen 
cloths have been manufactured of the same materials> 
and that yet the cloths of the tenth century were by no 
means comparable with those of the eighteenth : we know 
that every art has its period of infancy, bdt that in the 
present age this infancy is of shorter duratioti, by reason 
of. the progress of knowledge. 

That which was predicted has taken place; and in less 
than two years the manufacture is wonderfully improved; 
it is simplified to that degree that it is now confided to 
the workmen^ and that there are few operations that^ 
afford more certain and uniform results: thus the product 
of the beet root establishments is circulated in commerce 
without opposition, and the consumer gives the same 
price for it as for that of the cane of the same quality. Ft 
has been said that this sugar is. lighter than the cane 
sugar, and consequently that the same quantity in bulk 
does not swcfeten so much: trifling as this accusation is, 
I cannot admit it; I employ the same forms as those used 
at Orleans, and each furnishes a loaf exactly of the same 
Weight as in the refineries of Orleans. 

Por three years I have bsed M my own table no other . 
sugar than that of my own manufactory, and my friends, 
who had no suspicion of it, have seldom failed to com- 
pliment me on the bei^uty and good quality of this sugar. 

I have already observed, that the sugar refined by 
alcohol exhales, for some time, a disag-reeable smell; so ^ 
that if it is sent to market immediately the consumer will ^ 

reasonably * 
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reasonably complaia of it; but this is no defect in the 
sugar, it is the fault of the proprietor, who should not 
offer it for sale before the smell of the alcohol is gone 
off. Thus I have shewn that the sugar of beet root and 
that of the cane, are strictly of the same nature, and that 
no difference can be found, in them.^ 

As to the second question, whether agriculture can derive 
any advantage from the establishments for extracting sugar 
from beety I reply, that agriculture must unavoidably derive 
great advantage from them, for whatever tends to vary 
the crops, and augment their number^ is beneficial to it; 
in this view therefore the culture of the beet root is ad- 
vantageous, for besides affording an intermediate crop, it 
doiibles the product of the funds, and does not cause the 
Ibss of a single grain of corn. The cultivation of the 
beet root also renders the soil more light, and clears it of 
weeds. The manufacture of the sugar is not less useful 
than the cultivation of the plant. First, the residuum or 
marc of the beet' affords food for the horned cattle and 
pigs of a large farm for the four winter months, Novem* 
ber, December, January, and February. Supposing 
France contains two hundred manufactories, each working 
npon ten thousand weight of beet root daily, the niarc ox 
residue of which will fatten from ten to twelve thousand 
oxen, and from two to three thousand pigs. Second^ 
these manufactories have the advantage of employing the 
horses and men of a farm during the dead season^ and of 
giving work to others, who, during these four months, 
would otherwise be condemned to idleness. Independent 
of the men employed in the cultivation of the plant, *tbe 
cutting and the extraction of tbe sugar may employ from 
five to six thousand persons during the winter, supposing 
two hundred establishments to be at work. - 

To 
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Tp the third question, whether it is the interest ofFrance^ 
to multiply these manufactories, I may answer, that France 
can have no other interest than thatpf ber inhabitanls;, 
consequently, whatever augments the mass of labour,^ (xr 
mnltiplies the productions of the earth and of industry, 
and enriches the agricuhurist, must merit protection on 
the part of the government. In this place, the great con- 
sideration of the colonies presents itself, and I do not 
pretend to resolve a question of such high importance; 
I shall confine myself oi) this subject to the statement of 
a few remarks, which I submit to the wisdom of govern- 
ment, and to men more competent to decide than myself. 
I shall not say, with some writers, that the colonial systeni 
does not interest the nation, under the. pretext that the 
colonies bring nothing into the public treasury, that they 
require the support of a very expensive marine, &c. I 
know that the colonies open a market for the products of . 
our industry and of our soil, that they supply our manufac- 
tories with raw materials, and that they give great activity 
to commerce. Under all these relations, the colonies 
have hitherto been one of the principal sources of public 
prosperity; but if all these advantages can be obtained in 
the bosom of France itself, if the indigenous fabrication 
of sugar- and indigo can replace the sugar and indigo of 
the new^ world, at the same price and of the same quality; 
if this new branch of industry augments the mass of 
labour among ourselves, and enriches our agriculturci 
without depriving us of any of its products, it is evident 
thatthere remains against the colonies, without compen- 
sation for any superior interests, the annual expence 
which they occasion, and the numberless chances, of 
war, which all at once sacrifice our fort;unes, and force us 
to privations, when a formidable marine is unable to 
obtain dominion, or at least equality, upon the seas. 

These 
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These reasons might be strengthened by looking^ at the 
actual state of the colonies, but God forbid that I should 
pretend to turn the attention of government from an 
interest equally great to the metropolis, and from its 
paternal solicitude for the unhappy colonists, who have 
been despoiled of their property. I only desire, that at 
the present moment the establishments of indigenous 
sugar may be encouraged, so that their products, being 
upon an equal footing with those of the colonies, we may 
share with foreigners the commercial relations, which are 
limited to the exchange of our colonial commodities, 
especially sugar, against the productions of their'SoiK 
This becomes the more important, as our principal trade 
with Hamburgh. and the northern countries, consists of 
colonial commodities, for which we receive wood for 
building, me\al, potash, hemp, flax, and tallow; and that 
when these great means of exchange happen to' fail, 
England has ^he advantage of this immense commerce. 

The fourth and last questioq. is, ^rom what cause have 
the greatest part of the establishments failed that were formed 
for ihtjs purpose? 

Persons \vho form a superficial judgment of the Arts, 
are persuaded that the manufactories of sugar from beet 
cannot support a competition with those of the cane, and 
they are now confirmed in their opinion by the failure of 
so many of the establishments that were formed before 
the peace. To this we might reply, that it is sufficient 
that some, of them still remain, notwithstanding the im* 
pprtation of foreign sugar, to prove that our manufac* 
tories are capable of rivalling them; but I prefer in this 
place to point out the causes of the failure, and to esta« 
blisfa certain principles which may serve to guide those ^ 
persons who may in future undertake to form fresh esta- 
blishments. 

When 
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When the extraction of sugar from beet root was at 
first desired, tbe.government excited the zeal of all France 
bj the encouragemebt it ofibred: every where the beet 
was sowDi and numerous establishments were formed^ 
without any previous consideration on the nature ofth^ 
soil, the expence of the cultivation, or the saccharine 
quality of the root. Vast buildings were erected at a 
great expence, graters and presses wiere bought, the effects 
of which were not 'understood; and frequently the whole 
made ready to set to work, without the least mistrust df 
the process intended to be' followed; and sometimes even 
unprovided with a man capable of conducting the opera*^ 
tions. 

The rational progress of a new branch of industry was 
ftot attended to, great -losses were suffered, and they 
might have been expected. In some places the beet wa^ 
found to contain no sugar when it was operated upon; 
this was the cause of the fall of all the establishments iff 
the south ; in others, defective processes were employed^ 
and only ^yrup could be extracted ; and the cultivation or 
pi^rcbase of the beet has cost so much, that the product 
has not balanced the expence. This inconsiderate mode 
of proceeding was necessarily the ruin of most of the 
undertakings; and as every ohe is apt to reason from hii^ 
own experience, whether good or bad, a general prejudice 
9Don prevailed against the success of this manufacture. 
On the other hand, the bad quality of the sugar which' 
some manufacturers sent to market, has contributed, in 
no small degree, to disgust the consumer. 

tt would doubtless have been better to have sought out 
the eau^s. of failure^ and to have studied the methods of> 
the prosperous estfiblisbments; but public opinion is not 
always ^ just, it often adopts a novelty without examina- 
tion, and still oftener proscribes il without reason. Never-^ 

Vol, XXIX.— Second Series. I - theless, 
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theless, the repeated attempts in every part of FraYice 
baye afforded resuhs by wbich some have profited, and 
have at length furnished us with a positive knowledge of 
the culture of the beet root, of i(^ product, and with a 
certain^ easy, and economical ixi(ethod of extracting the 
sugar from it. Experience has also taught us, that the 
manufactories of sugar from beet root can only prosper 
\n the hands of proprietors who cultivate the plant them-* 
selves, and consume the residue upon their own demesne-i 
indeed, it is only necessary to take a view of theadyan-* 
tages which this manufacture affords, when connected 
with a large farm, to be convinced of the great difference 
in the two cases. 

First. The proprietor who cultivates the beet, obtains 
it at a lower price than he who buys it: this! difference ift 
immense; especially 'if we consider^ that as it 13 ait inters 
^diate crop, the 'Cxpenceof ploughing and manuring 
may be laid upon the crop of corn that succeeds it. 

Second. The residue of the beet will feed nearly all th0 
horned cattle of a large demesne> during the four severest 
moiiths.of the year; whereas if sold it does not produce 
half the benefit. 

Third* The carriage, and most of the operations, may 
be executed by the horses and men belonging to the 
farm ; while, in the other case, all these must be paid for 
this purpose solely, and for a limited time, which increases 
the disadvantage. 

Fourth. Manual }a,bour is dearer in towns than in the 
country. 

Fifth. Fuel is always dearer in towns than in the 
country, especially wood, which may be employed m 
some of the operations* 

This new branch of industry, therefore, must be esta- 
blished on extensive property^ for on siich only it can 

. succeed. 
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succeed. Independent of the adtantages of situation,* 
we may add^ that th^ erections necessaFily depending on 
a large farin will mostly suffice, without any further 
expence, for the purposes^ of the new manufacture. I 
could mentioHL two establishments of this nature, which 
required no more additional buildings than amounted to 

• 

the expence of 300 francs. Thes^ establishments are in 
a prosperous state at this moment, and are about to com- 
mence their fifth year. 

The large proprietor, accustomed hitherto to easy 
harvests, yf\\]/ probably feel unwilling to undertake this 
new system, because he may imagine himself not suffi- 
ciently acquainted with it ; but if he considers that aH the 
expence of experiments has been incurred by others; 
that the processes we have'described are easy and certain ; 
that the calculations, being deduced from experience, are 
accurate; that the distilleries pf grain and potatoes, which 
are formed in almost all the northern farms, require in- 
fprma^n equally ^extensive, without affording so much 
advantage ; since, besides the food for cattle, and the 
product of tlie alcohol, which is more abundant fron?^eet 
root than from grain, we have also the productioa of the 
sugar; he will see, that he may at the same time improve 
bis land, and assist to enrich the country with a product 
which has become one of the £rst necessity. 
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Method of preparing different Kinds jof Vinegar. 
By M: Denys db Montfort. 

From the Bibi^iotuej^ue Physico-EconoMiqce. 

In all the ensuing operations, it is only vinegar made 
from red wine that is treated of. The same operation is 
employed with red vinegar as with red- wine, and the 

1 2 same 
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same results obtained *^ bat ehe decoloratioi of vii^gar 
|s the most speed ilygcffected ; it is often ready to 6Iter by 
the third day. In this operation it becomes^ as limpid af 
the clearest .water^ without Tosing any thing either in 
taste or smell pf its previous acidity ; and in this state it 
is much superior to the most-esteemed vinegars ; it is 
also the most pure^ and the most proper for any purpose 
that can.be desired. 

To obtain vinegar of different colours and flavoursi thf 
plants, spices, and perfumes with which it is intended to 
flavour or colour them, are infused in them before the 
charcoal is applied. If the aroma is not made strong 
enough, it may be increased by adding a few drops of 
alcohol charged with aromatic principles of the same Aap 
ture as the perfumes employed in the first instance. 
. Vinegar thus prepared is much superior to any that are 
mkde with an infusion of any vegetables or aroma's 
jprhatever, and it is the best vinegar for the table. 

Toilette vinegar is obtained in the same manner as 

those just described^ except that it is filtered a second 

tiffl#; in order to purify and concentrate it still more. JLt 

.may even be obtained the first time, by an excess of beat. 

The lemon^ yellow, straw,, and golden colours, which 
s^e all modifications- of yellQw, are obtained by employ- 
ing a small proportion of charcoal for the decoloration. . 

  I r^^-^-^ ■■!■ ^ I I II 11 II. Ill «— .MM , i ^ .^ ^n^— — njji,^— I, 

List ofPatenti granted in Scotland for Invention^^ 8^c. 
since Jprill, 1814, to January 1), 1816. 

JAiCHABiv Mackbnsie Bacon and Bbtan Don« 
KiK ; for certain improvements in the implements or 
apparatus employed in printing, whether from types, from 
-blocks^ or from plates. Dated May ]7| 1814, 

* See the article on wine, page SS. 

ThomAs 
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Thomas Abbee PickbrinG; of Hackney Terrace, 

Middlesex, Geiillem^ii ; for a method or methodi of pre* 
yentjog tbe loss of parcels seni by stage coaches, and fav 
the security of reaiittances. Dated May 18, 1814. 

Chajii^ss HowAao, of Notlingham-place, St. Mary- 
le^Booe, Middlesex, Esquire; for certain means of sepa- 
rating insoluble substances from fluid, in which the same 
are suspended. Dated July 15, 1814. 

JaMes Bopm£R| of Stoke Newington, Middlesex, 
Gentleman ; for a method of loading fire-arms, caiinon> 
and all ordnance except mortars^ at the breech, with a: 
ijfied or plain bore ; and also a touch>hole for the fire*, 
^arms and ordnance; and also a moveable light for fire-r 
arms and ordnance.. Dated August i^, 1814. 

Joseph Taylpb and Petsr Taylor, both of Man^ 
'fchestei^^^Lancasier, Machine makers; for certain im- 
provetnents in a loom to be used in weaving cotton, li- 
nen, woollen, worsted, silk, or other cloth, made of any two 
or iQor^ of the &id materiajs. Dated September .14, 18)4. 

James Da\^son, of York-street, Dublin^ ^squire ; fof 
jCertain tueans of producing or communicating, motioyp. in 
4^r i]i|to bodies, either wholly or in pact surrounded by 
water or air, or either of them, by. the re-actipn of sViit- 
.able apparatus upon the said water or air, or i}|)on botb 
oftbem. Dtited September 19, 18.14. 

William Moult, of Bedford-square, Middlesex; for 
an improi^ed method of acting upon machinery. Dated 

October lO, 1814. 

Gbajit Prsston, of Burr-street, London Dock, Mid- 
dlesex, Brazier; for a coi>cai>ious cabin stove. Dated 
JtiDuary 7, 181^^ ^ 

Matth£W Buia, of Kesworth, MiiMIeseit> Calico- 
j^linier ; for improvements in a, matbine' for printii^* 
calico cloth* Dated January 21, 1815. 

James 
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Jambs Thomson, of PriiDrose«hi1Iy near Glitfaero, 
liancaster. Calico-printer; for certain igiprovements of 
printing cloth made of cotton or linens or both. Dated 
January 2S, iSl5. 

James Collier, of Grosvenor-street, West Pimlico^ 
Middlesex; for a method or mode of making an appara^ 
tus,, machine, or instrpment, intended to be called a 
** Criophyrite/' whereby a' power may be more easily 
obtained, and conveniently applied, for raising water, and 
. other useful purposes. Dated February 8, 1815. 

John Carpenter, of Truro, Cornwall, Esquire; for 
a knapsack, which prevents the wet coming between it 
and the back; and a pottch in front, suspended from the' 
shoulder straps of the said knapsfack, so as to counteract 
the weight. Dated February 20, 1814. 

William Moult, of Bedford-square, Middlesex; for 
a mode of evaporation and sublimation. Dated Mafck 
S, 1815. • 

Jonathan Ripgwat, of Manchester, Lancaster, 
Plumber; for a method of casting, and at the same 
lime fixing, metallic types on the surface of, metal- 
lic cylinders; or metallic rollers, having metallic sor* 
faces ; or on blocks having metallic surfaces; or on 
** fiat metallic plates, for the purpose of printing patterns 
on cloth made of cotton, or both. Dated M^rcb 13^ 
1915. 

Samuex John Pauly, of Charing Cross, Middlesex, 
Civil Engineer; and Duos Egg, of the Strand, in the 
i&ame eounty, Gun Maker; for their invention of certain 
aerial conveyances and vessels, by philosophical or che- 
mical, and mechanical meatis; and which means are also 
applicable to the propelling of vessels through the water, 
and carriages, or other conveyances, by land. Datcjd 
April ei, 1815. 

William 
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Wtlliam B^NECKfi, of Deptford, Kent, Gentleman; 
for a inethod of manufacturing verdigris, of the same 
quality as .tbat known in commerce by the name of 
French verdigris. Dated May 5, 1815. 

James Smith, of Port Seaton, Haddington, Civil 
Engineer and Salt Worker; for ceHain improvements iri 
the manufacture of sal amonia. Dated May 17, 1815. 

Pbter MartinbaO, junior, of Canonbury House, 
Islington, Middlesex; and John Martineau, junior, 
of Stamford Hill, in the same county, Gentlemen; for n 
method pr methods of refining and clarifying certain ve- 
getable subst;ainces. Dated July 7, 1815. 

Joseph C^ Dtbr, formerly of Boston, in America, 
now of Manchester, Lancaster^ Merchant; for certain 
additions to, and improvements in, machinery^ to be used 
and applied in manufacturing cards for carding wool, 
cotton, silk, and tow, and other fibrous materials of ^he 
like description. Dated July 17, 181^. 

John Cutler, of Great Queen-street, Lincoln's Inn . 
Fields, Middlesex, Founder ; for certain improvements 
applicable to fire-places and stoves. Dated August 1, 1815. 
. WiLLiAM Bell, of Edinburgh, Clerk to the Signet ; 
for certain improvements in the apparatus fur copying 
miMiuscripts, or other writing?} or designs. Dated August 
84, 1815. 

Thomas Ashmore, Portland Hotel,^ Portland-street, 
Middlesex, Esquire; for making leather. Dated Sep- 
tember 13, 1815. 

Charles Sylvester, of Derby, Derbyshire, Engl- 
neer; for various improvements in the texture of bobbin- 
lace. Dated November 3, 1815. 

William Everhard Baron Von Dornik, of Sun- 
street, Bishopsgate-street, London ; for an improvement ' 
in the manufacture of soap. Dated December Id, 1815. 

Robert 
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Robert Cameeon, junior, of Edmbargh," Paper- 
maker ; for a maclitne for manufacturmg paper on a pnn^ 
ciple entirely new. Dated January It), 1816. 

JeAn Frederic Marquis of Cliabannes, of Russell- 
places Middlesex; for a method or methods of extrfbtmg 
from fuel a greater quantify of caloric than hath hitherto 
been acquired, and applying it to the purpose of warming 
'the room in ivferch the operation is 'Conducted, and also 
other rooms, by one single fire ; and of conducting the 
air and regulating the temperature in houses and othei^ 
buildings; and warming and cooling either air or liquids 
ip a much more expeditious, and consequently less 'i^^-^ 
pensive manner than hath hitherto been done inScotland;^ 
wjiicb method or methods are applicable to various useful 
purposes. Dated January 11, 1816. 

'James Lee, of Old Ford, Middlesex, Gentleman ; for 
certain improvements in the methods before invented by 
bim of preparing hemp and flax for their various uses; 
and by which alsro other vegetable substances nVay be 
rendefed applicable to many of the purposes to wbi^li 
hemp and flax are used. Dated January 11, 1816. 

John Wooi>, junior, of Bradford, Yorkshire, Wot-^ 
sted-spinner, and Jasuu a Wordsworth, of Holbeob; 
in the same Qounty, Machine' Maker; for certain im^ 
proyements in machines, applicable to every descriptida 
of spinning. Pated January 11, 1816, 

..George FRsnESic McNTz, of Birmingham, War-* 
wrck. Roller of Metals; for a miethod of abating, or neor]j> 
destroying, smoke, and of obtaining a valuable product 
from such snoioke^ Dated Jaavary 11, 1816. ' 
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SfmcifieM mi^ the Patent granted to Stbphbh Pkick, 
0/ ^romdf in the County ofQlauceitery Engineer; fdr an 
, «i»qmMMii Maichhie for ekearing or cropping fVooilen or 
: other Cioths that may require each a Process. 

Dated August 12, 1815. 
With a Plate, 

Jl O all to whom these presents shall eome^ 8^c. 
Nb>^ KKOW T£, that in compliance with the said pro- 
vBo, I the said Stephen Price do hereby declare that my 
sM inMfatne acts in manher following. It shears or 
crops the cloth in the direction of th^ length of the piece, 
begihning at one end and continuing regularly to the 
cHber. For this pufpose the cloth is conducted through 
the macbikie by the motion of rollers, and is drawn over 
a. ted or Soppfort which Hies beneath the stationary ot 
feted bMe of the shears or cropper, [which answers to 
what is called the ledger blade iti the commot) shears,] so 
tliflit the cloth ^passes betwteii*th.e said bed and the said 
sMlSonary blade. The moting blade of the shears isiSxed 
CD the circtimfereDce,of a cjfinder, situated above the 
ilM' fixed Made, and revolving iippil an axis, so thki thf 
edge of the moving blade itqeiimA i^Dst the edge of 
V^^ XXIX.-^ACOiii> SiRiEs, K thf 
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ibe fixed blude, and cuts away all the vool of :the clolh 
which rises above the edge of the fixed blade. Sevetal 
moving blades are fixed upon the same cylinder^ to ao^ 
in succession against the fixed blade ; and the said moi^ 
ing blades are placed ob!ic{iiely to the.axis ofihe (^iJiiK 
der, or in such manner as to form a portion of a spiral^ 
4n*hilst at the same time every portion of the said edge bei' 
ing equi*distant from the said axis, it is maaifiest that in the 
revolution of the said cylinder, every part of the said edg4e 
will be brought in succession into contact with the fixefi 
blade, thuacropping off in its revolution alt the wo€>l, whieb, 
by the progression of the cloth over its bed, is brought 
against the fixed edge. By the time that the f^volvii^ edge 
has been in contact with the whole length of the fixed edge, 
and is ready to quit the latter, soooer or later, aocordHig 
to the number of edges revolving with the cylinder, the^ 
revolving edge next in succession is brought into action ; 
and in like manner the rest in succession are brought into 
action, and the whole continued are in acMon^ aa Icing as 
may be wanted. The oloth is stretched in width by wbpt 
I call stretcbjag bands, which I shall her^aftev d^ 
scribe ; and the bed or support on which the cloth is. ^ut 
can be a^pted In length to th^ breadth of the piece of 
cloth between the lists or forrels, so that the cloth only 
will be. supported or; borne up to the edge of the fixed 
blade> whilst the lists, being depressed below the }^v4 of 
the bed by guards, will escape the a^iqn of croppiii0< 
. Having i^ow described the aqtion of n^ machti^ I 
sJbaH proceed to an explanation of its coas^ructiop. --i , 
In the drawing No. 1,, Fig. I, (Plajte HI.) beremt^ i^ 
nexed, A A i« the cylinder, with six b^desj, oj; i|oy. opn* 
v^eoient number, fixed upon i|s cironqa^renpe. # m^ 
Fift Ij shew tba.t the edgea there^ ^re- placad ^ ^^cktm- 

• Ctraipitfea with the reeord^iti tbe oflfce. ' 

<ipg»e€ 
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^gf^t of oUiquity to the axis of the cylinder that at the 
•aiiie instant that the end of one ceases to cut against 
the edge of the fixed blade, the following blade will begin 
its action at the other end of the cylinder. The fixed 
hhii^, which cannot be seen rn Fig. 1, is situated hori- 
M>ntally9 with its edge parallel to the axis of the cylinder, 
tatkd io a line beneath the centre thereof. (See R, Fig. 5.) 
The cloth passes hnmediately beneath its edge, being 
supported upon the bed B B, The red line in Fig. 2, 
iheWs the passage of the cloth through the fnachihe. 
The cloth is first wound upon a large roller B, from which 
ft passes upwards, and over' the inclined feeding table, 
#here it is prOpierly extended in width by means of the 
itfetdliin^ baitds,.so as to take out all creases. After 
pateing ntiAtt the fixed blade, and being shorn, the 
doth desceddft, and goes betweeti t^ pair of drawing 
rdll^rs Eand F, whereof the upper is turned slowly round 
by a train of wheel-w6rk to draw the cloth, which is af- 
terwards gathered upon the roller 6, which is made ex- 
actly tb^ same as the roller D, so that when the whole 
piec'e has passed through and is wound upon G, the lat- 
ter can be made to change places with I), and the cloth 
will fie ready to go again through the machine. The 
* ioM>'er drawii)g -roller F is made to press against tiie upper 
rtfller'B, bcfing supported on a lever r, adjustable by a 
- screw, to hold the cloth tight between the two rollers, or 
the rtdJIers may be' covered with some substance, to pre- 
v<;nt the cloth from slipping, such as plush or-fish skin. 
The train of wheel-work Avhich turns the roller E, con- 
•tStBof a wheel H,' Vrdrked by k pinion A. On the axis 
of the latter is a wheel K, turned by a pinion z, which at 
the opposite end of its axi^ has a wheel L, turned by a 
strap fVom wheel M, on the end of the ^xis of the cylin- 
der A A. The wheels LM huve different rims, for the 

K 2 baud 
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"band ta give different matii^tisy aod draw ,th« ctolJi 
quicker or slower 4hvoug{i the;i»achine« The gathering 
roller G is turned by a wheel *, wpbn th* end of it ruli^ 
bing against a wheel y, on the end of the Toll E, and 
comfDUnicating ju»t as mnch. force as will gather th^ 
oloth on the roller G^ and for this purpose the roll & 
mast be pushed towards E^ by the action of a weight or 
spring. There is likewise a lever, which bearsiupon the 
edge of the wheel b of the roller D, to cause such a de* 
gree of friction as will make the cloth" draw tight, ovec 
the feeding table. " * 

' The drawing No. 2 'exhibits the parts of the machine. 

Fig. 5 shew^t the strett^hing bands for extending the 
eloth on the feeding table to its full breadth, dd is aa 
iron frame, secured to ifae frame of the machine, and 8up« 
porting the feeding table. Across this frame are^twa. 
endless straps or bands mm^ each extended between .small 
wheels »», shewn in Figs. ^ and 5. (One of these is 
shewn separately in Fig. 6.) The baiids have sharp pro^* 
jecting pii^s fixed in them, to receive the lists at the 
edges of the cloth. The bands are carried roijod over, 
their wheels by the motion of the' cloth through the mn*. 
cbine.' The bands respectively travel in a. direction ra<- 
ther oblique to this motion, as shewn in Fig. 3, and beings 
confined sideways in grooves in their frames, they ex teiMi 

. the.cbth ill width, because wiiere the bands are,neari@9l. 
together the lists are stuck on the pins; b.tit as the bandt. 
proceed diverging from each other, the cloth is extended 
in proportion to tlieir obiiquityy which can be varied^aa 

may be found neceeisary ; the frames containing the: ! 

wheels n n of the endless straps being>^xed by a screw.* 

*€ e through each. In order.to adapt the distance between ^'. 

the two extending bands to the width of, the doth, the.. 

said screws € tf.a9e£xed:inloslide9iTT> whiefa^ by^^neai^si >; 

of 
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ipf H^^c^cew V, cut right h^Dcfed at one end/and left banded 
fit tlM?6tber, cause the siiders TTy and the two stretching 
Ifands, to -advaDQ^^ or tp recede' mutnally from each other; 
tjie feeding table may be fixed in tiny convenient manner 
Jt9 thje iron frame dd, l>et,ween the two stretching bandsi 
and ^i^a le,vel with theto, so that the cloth will bedrawn 
regularly over it by the motion. . To the upper extremity 
#f the frame9 containing the band wheels n it, thin piecen 
orpl^tey, called guards, are fixed, and project.for wards, so 
US to lorn down nppu the lists of the cloth, .and depress 
them so low.tbat they, will escape the action of the shears 
log; but to allow this depression, a pprtion O, Fig. 1, of 
eiich.end of the bed B is capable , of being let,down,^so 
that the lists will not, be borne .uj> to the. edge of the fixed 
blade; this is explained in figures 4 and 5. Fig. 4^ being a 
tiansverse section,,and Fig. 4 a longitudinal section of one 
eod;.B, Fig. 4, represents the .same, part of the bed as it is^' 
marked by B in Fig. 1; it is formed of metal, and screwed 
in pieces to a cheek or bar P^ Fig. 5 ; each end O of the, 
bed isibrmed by a number of nari'ow thin pieces or plates 
caljed sinkers, contained between the cheek P, Fig. 5, 
and another cheek N, as it were, in a trough, out of which 
they chn be, raised, up to form a continuation of the bed ' 
By or into which they may be.siiiTered to sink do>vn, as 
sbeivn towards the end, and thus allow the lists to be de- ^ 
pleased : tbey.are borne up by the sliding piece-g at each ' 
esd, sliding horizontally in the said trough, formed be-! 
twec!Q.N.and P> so that it can be brooght, beneath any 
number, theend of g being made of a wedge form to slide 
under fnd. raise them up. Each of these sliding pieces g> 
hai a>.pin fvhich passes through a slit in the front cheek. 
jNF» and connects with the sliding pieces tt\ Fig. 1, on the. 
frontfside of the bed cheek N. The last mentioned sliding 
(fici^^iiaT^ ^aeh a notch tO' receive a piece x, which pro^. 
i > jects " 
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jecU at right angles from theliKt ^ardt/, a$ shewn iH 
Fig. 5 ; by this meaas the length of the elevated part of 
the bed is adjusted to the same width to which the streteh^ 
tng bands extend the cloth ;^nd if this width is ahered 
by turning the screw V^ the same alteration takes place iw 
the length of the elevated part of the bed. The sliding 
pieces g, which raise up the sinkers, are each contained iti 
a kind of trough or socket vVf in which it slides hori^on-^ 
tally » The socket v t^ is fixed to the inside between tiK. 
two cheeks N and P, being screwed to tbe^cheek P: tbit 
method affords means to bring the tops of the sinkers t<ytt 
Correspondence with the fixed blade^ by elevating or de^ 
pressing one or both efids- of the socket v, and sliding 
pieces g, the holes through which the screws pass being 
made obl4>ng for that {wrpose. To render the bed some* 
what elastic, several thicknesses bf flannel or cloth are 
covered over it, being fastened in front to the ^rbeek N 
ander a plate K, Figs. I and 5 ; and on the other side df 
the bed tUe covering is attached to a plate v Fig. §, 
which is bound down to draw th^ cbveringtight, but- can 
be immediately released and turned up, if it is feqaired; 
to examine the bed R. Fig< 6, is a transverse section of 
the' fixed blade, and Fig. 7, a plan of the fixed blade, 
shewing how its edge is presented to the bed^ and 16 fiie 
blades a of the cylinder A ; it is held down by clamj> 
pieces and screws 1, upon a holbw bar s^ which extends 
from side to side of the machine ; this bar is attached to 
the frame of the machine by a hinge p^ Figs. 2 and '5^ at 
each end, on which the whole can be turned op to sharpen 
the edge of the blade R; but when put down horizontal, 
as in Fig. 5, it is retained by bolts //, Fjg. 7, which being 
turned sideways by their projecting baadjes, catch under 
across bar of ^e frame, as shewn in Fig. d. On tile 
front side of the bed is another hollow barW^ Fig. 5,«»4' 

. ' to 
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^ lUft email pieces of metal w ane cUimpecly at shewn ia 
fi§* ^ which sprifig downwards /upon the cloth (sfte Fig* 
S^t 0ad hiold ill gently down upon the bed before it comes 
lo |h^ fixed blade.' This b»r is^fixed with hiciges, «nd 
Wtb in the same manner as the bar S. The sectioo. 
Fig. J^y also shews that thb moving blades a are fixed to 
^e cjrlinder A, between clamps held fast by screws aa 
repr^^aented, which admit of regulating the blades soaa 
ib^y wiU.all ciit properly against the fixed b^Iade, wlieo 
ibe cylinder revolves in the direction of the arrow. The 
blades of the cylinder may be placed at a greater degree 
of oblit^oity than expressed in the drawing, if found re* 
^jpiftite ; thus (he end of one moving blade may be made 
so quit tlie fixed bkde at the time when the succeeding 
l^ade h in contact at half the length, of the fixed blade, 
nd apotber third blade is ju^t beginning to touch fhe 
fixed hladei at the opposite ead« In this way two'^ blades 
wiU always be jin action against the fixed blade at Utie 
same time. Before the bars S or W can be turned up on 
their binges p, the cylinder and ita beariiigs musjt be 
raised up out of the way by means of the racks I^.Fig^S, 
each of which lacks is worked by a pinion of two leaves 
fixed upon^a common axis ^V which being turned by a 
handle at the end, elevates the cylinder and exposes the 
lower blade and springs is;. The bearings of the cylinder 
oome down io rest upon the points of screws 14, Figk %, 
by which: they can be regulated to make the revolvmg 
UiM^es.i^t against the lower blade. In order to introduce ' 
th^;ead of the pkce of cloth into the machine, the bed 
B, With its cheeks N and P, can be Jowered down froa 
iu^ poakioo. For this purpose the end pieces X, which 
UnUtt t|;Mf cheehsi are fiued into the frame of the machiue 
bfet^een ^(>jectioas9 'which form dove*tail grooves, 'and 
UdmM of ^ vertical aiQt ion; this motion is produced by 

rods 
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rods 3| jointed to each of the sliders X, and ako to 
lexers 4^ which ido«« on a centre pin at the bottom part 
iof the machi iie. From the i)i pper end of ttee levers 4, two 
rods- jy Fig. \f proceed, and being racked engage the 
teeth oFa pinion 6. The axis of this pinion has a handler 
7, Fig. 2, which is detained by a spring catch; but whetf 
this is rele^sed^ and tlie handle turned, it' draws the- 
levers 4'from their vertical position into the direction of 
the dotted lines. Fig. 1, which causes the sliders to descend 
both together, and to lower down the bed B; when re- 
stored to the position in the drawing the levers 4 are 
upright, and form a-firm^support to the bed. The levers r, 
which support the lower drawing roller F, are suspended 
by rods from the sliders X; and therefoare when -they 
descend they let down the lower roller F at the same 
time, so that the cloth -can be passed between the rdllers 
E and F. The bed <:an be adjusted to a parrftllelism with 
the fixed blade ft, by elevating either end at pleasure by 
mesons of nuts ^, the screws of which are formed on the 
lower ends of pieces Z ; these are fitted between pieces 
which project from the slides X, and allow the pieces Z 
to rise and fall independent thereof. .; The pieces Z sup- 
port the bed by a pivot 10 at each end of the bed, atid by 
means of tw^ screws 9 9»^^ ^^^ ^^^ be inclined upon 
the. pivot, ai|d thus cause the upperor most elevated part 
over which the cutting is performed, to ^app^-oacfa or 
recede at pleasure from the edge of the fixed /blade R; 
there is likewise another adjustment for the height of the 
bed. The nuts 8 take their bearing upon a bar y, ex- 
tended across the machine ; beneath this is anothef bar 
1£, which is fixed to the two sliders X, and a wedge, 11, 
is interposed between y and 12 at each end;'the ix^edges 
• being connected together by a plate 6f nietal, can bettio ved 
end ways by the screw 13, Fig. 1 j therefore this moves 

the 
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the wedges, ana elevates or depresses the bed a. sinaU 

quantity, but equally at each end ; this adjustment is used 
when a thicker or thinner piece of cloth is to lie cut, being 
more convenient thatr turning the nuts 8, because it can- 
not put the bed out of parellelism. Two small guides, 16, 
may be added to the feeding apparatus, for the purpose ^ 
of conducting the lists of the cloth in a regular manner to 
the endless stretching bands, and make the lists catch 
themselves upon the pins. The guides are formed of 
small pieces of metal, 15, Frgs. 2, 3, and 6, fixed to the 
frames which contain the wheels w n of the stretching' 
bands, and descending below the ends of the saicl frames, 
as shewn in Fig 6; each of these has a piece, l6, fixed 
opposite to it, so as to leave a narrow opening between 
them, through which the lists of the cloth pass, and are 
thus held down against the bands m niy so that their pins 
must penetrate the lists. The position of these guides^^ 
l6, is such, that they will gather the ploih a little in 
breadth by receiving the lists, and bringing ihetn rather 
nearer together than the full breadth of the cloth ; thus 
delivering the lists in the most favorable situation to be 
caught upon the pins of the stretching bands when they 
are at the least distance from each other. The breadth of 
the opening between 15 and l6 is adjustable by a screw 
to the thickness of the lists, so that it cannot come through 
the opening doubled^; but the list will be spread flat and ' 
fair to lead upon the pins. The guides are each fixed to 
the frames by means of two small brackets, 17, through 
which the ends of piece 15 pass, and are fitted with niits 
by which the guide may be drawn to the right or left, 
to regulate it according to the breadth of the lists. 

Having now described my said improved machine, I 
do hereby declare, that the particulars which I claio^ an 
exclusive right to use in machines for shearing cloth are 
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QS ^follows. First, in the method of construction epi- 
ployed in making the bed or support on which ih^ clotU 
is shorn, so as to be adjustible to different breadths by 
means of the sinking pieces O, and the sliding pieces g 
under them, at the ends of the said bed or support. 
Secondly, the whole contrivance and construction of the 
stretching bands and feeding table. Thirdly, so connect- 
ing the apparatus of the stretching bands and feeding 
table with the movements of the sinking pieces O, that, 
the action of both may be coincident as above described. 
Fourthly, hi the row of pieces of metal w, acting as 
springs, Figs. 8 and 5, which press the cloth gently down 
upon the bed before it arrives at the fixed blade to be 
shorn, by which I am enabled to bring the cloth with 
safety nearer to a level with the upper surface of the fixed 
blade, so as to shear it closer thau/could otherwise be done 
without endangering the cloth. Fifthly, in the arrange- 
ments of the parts of the machine, as described and asi 
shewn in the drawings, and in the means for adjusting 
the different parts to the best positions for working. On 
this however I must remark, that these may be modified 
in various ways, at the option of the mechanic, without 
destroying their efficacy, my object having been to give 
such a description of these arrangements as may enable 
any competent workman to construct such an organised 
machine as shall possess the properties which I have 
described and exemplified. 

In witness whereof, &c. 

N. B. Fig. 1 is a front view of the machine, the feeding 
table being removed; Fig. 2, end view; Fig. 4, section of 
the bed at one end, half size; Fig. 5, cross section of the 
bed, halfsize; Figs, 1, ?, and 3 are drawn to the^scale. 
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Specification of the Patent granted to John Edwards, 
0^ Canterbury Buildings, Lambeth, in the County of 
Surrey, Gentleman; for a Method or Means of prevent- 
ing Leakage in Ships* Boats and other Vessels, 



T( 



Dated August 15, 1815. 



O all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said provisO| 
I the said John Edwards do hereby declare that the 
nature of my said invention, and in what manner the 
same is to be performed, are particularly described and 
ascertained in manner following; that is to say: First, 
lay strips of coarse brown paper, or canvas, soaked ih tar 
or in water, proof cement, made of glue and linseed oil 
boiled together; lay these over the seams in the inside; 
then lay battens or narrow planks of wood, of about four 
inches broad, and about one inch, or.one inch and si half, 
thick, over the seams also, and nail them tight dowti with 
ragged nails; indeed, if the planks in the inside of the ship 
#ere to be fastened to the timbers with ragged bolts, 
instead of treenails, this method would prevent any force 
of water that might be between the outside and inside of 
the ship, from floating the inside planks from off the 
timber; this method would not only prevent leakage, but 
by being so firmly combined together, it is more than 
probable that it would prevent a ship going to pieces when 
stranded; though, in -this case, it is probable that the 
, outside of the ship would receive damage, but is not v^ry 
probstble, in this case, that' the inside would receive any 
dathage; this being admitted, it must be also, that the 
ship, cargo, crew/ and passengers might be saved ; how- 
ever, should this method be objected to on account of rat 
hole's, the patent right embraces another method ; that is, 

L2 the 
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the iosdide of a ship might be lined with any sheet metal, 
such as copper, iron, lead, &c. in the following manner: 
nail the sheets of metal close, edge to edge, or edge over 
edge, and solder the seams ; this method will effectually 
prevent rats from materially injuring the ship: in this 
case also the patentee recommends the fastening the inside 
planks to the timbers with ragged bolts. 

In witness whereof, 8cc. * . ^ 
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Specification of the Patent granted to Emerson Dowson, 
of fVelbeck;'Street, in the County of Middlesex, Ironmon* 
ger; and John Isaac Hawkins, of TiichJield'Street, 
in the same County , Engineer; for an Improvement or 
Addition to Grates and Stoves; and an Instrument^ 
Machine^ or Apparatus for supplying Grates and Stoves 
with Fuel. Dated £3d March, 1816. 
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X O all to whom these presents shall come, &c. . 
Now KNOW YE, that in qompliance with the said pro- 
viso, I the said John Isaac Hawkins do hereby declare, 
that the nature of our said invention, and the manner in 
which the same is to be performed, is fully described and 
ascertained as follows: that is to say; The general inten- 
tion of our said improvement on grates and stoves, and 
our said instrument, machine, or apparatus for supplying 
grates and stoves with fuel, is to produce & more perfect 
* combustion of the fuel than is effected in the grates and 
stoves of the usual coirstruction : and we do accomplish 
this our intention by the inserting or depositing of fresh 
coals, or tinburnt fuel, into or under the bottom of a fire 
previously lighted and burning; and we do prepare our 
grate or stove for the reception of the said fresh coals or 
unburnt fuel, by making the bottom bars or gratings, 

which , , 
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wbich support the burning fuel, quite fiat and level; and- 
we do place under the said bars or gratings, a plate for 
the purpose of occasionally obstructing the passage of 
fine coals or cinders between the said baxs or gratings; and 
this plate we do cause to slide away, or otherwise to be 
hung with hinges^ and fall ^away whenever it may be 
thought necessary for the admission of fresh air, up 
through between the said bars to the bottom of the 
burning fuel; and we do sometimes place upon this plate 
ribs projecting upwards, so as to fill the interstices or 
spaces between the said bars or gratings, and present a 
plain surface to the bottom of the fire ; this sliding or 
falling plate may always be removed after fresh coaU 
have been deposited under the fire> as soon as the heat 
shall have caused the coals to have a small degree of 
adhesion : and in stove grates or kitchen ranges we do- 
sometimes make the lowest front bar, or that front bar 
which is immediately above the horizontal grating that 
supports the fuel, to slide up, or to turn upon hinges, in 
order at pleasure to give more room than is usual between 
the said gratings and the said lowest front bar, for the 
reception of our instrument^ machine^ or apparatus a& 
hereinafter described; and we do insert or deposit fresh 
coals or unburnt fuel under the fire upon the said fiat 
grating and plate, by means of our said instrument, ma- 
cbiiie, or apparatus, which may with propriety be cdlleda 
feeding shovel; the construction of this feeding shovel 
will be easily comprehended by supposing a common' fire 
shovel to have a side perpendicular to and standing up at 
right angles from the pan or bottom of the shovel, and 
crossing also at right angles the place where the handlcis 
joined to the pan ; let the height of this side be two inches 
from the bottom of the pan, and let the width of the pan. 
Mid the length of the side,, be eight inches from the 

extreme ; 
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extreme ends of this first or handle side, jaiid st^tiding^ at 
right angles to the said side ; and to the pan let two 
parallel sides extend to that end of the pan which is 
opposite to the handle; and supposing the pan to be dine 
inches lorig, these parallel sides will also be nine inches 
long at the bottom edge, where th^fy join the pjin; but 
ihey are only to be seven inches long at the top edge, and 
consequently the ends or extreme edges of these sides, 
next the end bf the pan, will taper off rn an angle of 
forty-five degrees from the plane of the pan ; let a top piece 
be seven inches long and eight inches wide, reckoning 
th^t direction to^ be the length Which is parallel to the 
handle of the shovel; let this top piece be united to the 
three sides above described, which will, tog^her wilh the 
bottom or pan, form a box, open only at the side or end 
which is opposite to the handle, the plane of the opefiing 
making an angle of forty-five degrees with the planes of 
the top and bottom ; let this open end of the box be closed 
by a door, or flap, fastened by ninges to the ertd of thfe 
top piece; let the handle be hollow, and let a rod ^lide 
through the hollow handle, and through the end of the 
box next to the handle; and let a septum or piston, nearly 
filling the width and height of the box, be fixeB ^t right 
angles across the end, so that the motion of the'said rod 
forward and backward within the handle shall remove the 
piston or septum forward and backward within the bojt; 
atnd on being pressed against the aforesaid door of flap, 
the said piston shall force open the door or Aap : the oihtr 
end of the piston rod may be terminated by a knob or 
ball, which knob. or ball may forma stop, to prevent the 
piston from being protruded farther through the door way 
than is necessary for openin^g the door: the whole motion 
of the piston may be about eight inches, or from iht 
handle etld of the box to about the middle of the door, 

which 
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which is oue inch beyond the hinges of the dour, or one 
inch short of the extreme end of the bottom or pan. 
From this description it will be seen by any competent 
workman that our feeding, shovel consists of a box or 
«cattle^ with a. hollow handle at one end, and a door or 
flap at the opposite end; this door making an angle of 
about forty^five degrees with the bottom, and one hun- 
dred and ihirly-five degrees with the top, of the box; all 
the other angles being right ones, the box containing a 
piston, made to slide by means of a piston rod ipoving 
through the handle: the above measurements are merely 
given to assist the mind in comprehending the description, 
for' it is obvious that the dimensions of the instrument 
must depend upon the size of the grate or stove in which 
it is intended to be used. For large furnace fires, such as 
are used in steam engines, in distilleries, breweries, or 
other works where large grates or stoves are used, the 
feeding shovel may very conveniently be made to hold a 
peck of coals; but for a small parlour (ire, one holding a 
pound or two of coals will be sufficient. To bring the 
feeding shovel into action, draw back the piston close to 
the handle end of the box; open the door and fill the box 
with coals; shut the door and pass the box with its con-* 
tents into the stove upon the horizontal grating above 
described; the door of the box, acting as a wedge, will 
then lift up the greater part of the fuel previously placed 
and burning in the stove; then by pushing the piston rod,- 
the piston will press against the coals in the box, and 
cause the coals to force open the door, ^nd lift up the 
^ remainder of the bumfng fuel; then by continuing the 
pressure agaifist the piston rod, and withdrawing the boy, 
the whole of its contents will be deposited upon the 
grating, and underneath the burning fuel. A fire thus 
supplied with fuel scarcely ever requires any other stirring 

than 
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than what it receives from the action of the shovel at the 
time fresh coals are inserted. The form of our feeding 
shovel may be varied at pleasure; as^ for instance, the 
pistoti may slide outside of the handle, or there may be 
an opening at the end of the box next to the handle, for 
the reception of a detached piston ; or the door or the top 
piece may be omitted, in which case the coals might be 
pushed in under the fire, by means of a detached piston; 
but though we mention these as possible variations, we 
do not recommend them, because we give the preference 
to the forhi above ^described, of the piston rod sliding 
through a hollow handle, and nioving the piston in a box 
having a door, which, when shut down,, shall enter as a 
wedge under the fire. And we do distinguish this our 
invention from all others which may seem to be similar, 
by declaring our said invention to be an instrument, 
machine, or apparatus furnished with a piston, made or 
used for the purpose of conveying, inserting, or depositing 
of fresh coals or unburnt fuel into or under the bottom of 
a fire, previously buTning in a grate or stove, formed for 
the occasional reception of the said instrument, when 
filled with fuel, as hereinbefore particularly described and 
set forth. ^ 

In witness whereof, 8cc. 

Specification of the Patent granted to Kobert Dickinson, 
of Great Queen-street, in the Counts/ of Middlesex, Es- 
quire; for certain Improvements in the Art of Saddlery. 

Dated November 8, 1815. 

X O all to whom these -presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso, 
I the said Robert pickinson do hereby declare, that the 
nature of my invention, and the manner of performing the 

same. 
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wine, are particularly described and ascertdniedasfollowl; 
that is to say ; I do make a pannel or cloth of strong, fit^ 
and suitable material^ to be placed on tlie back oFa horse 
or other animal iatended to be saddled ; and I do fasten 
or fix a girth or girths therennto, having tbe outer ends, 
thereof provided with buckles^or other proper fastenings, 
to be attached or fixed to the saddle when in use: and 
moreover, I do fasten, by sewing or otherwise, in or upon 
the said pannel or cloth, one or more, flat pieces of iron, 
or other metal, proper for the purpose hereinafter indi* 
cated, having the lower face or faces thereof intenckd to 
be applied nearest the animal, even, or of such figure as. 
may admit of being so placed without annoying the 
animal, and having the outer or upper faces thereof 
jagged, toothed, or studded with points or prominences, 
in such manner as that the said jagged or toothed parts, 
or points, or prominences, may lean or be inclined 
towards the tail or hinder part of the horse or othet 
minimal, in an angle of about forty^five degrees, or more 
or less; and I do call or denominate the said pieces por- 
cupines or porcupine pieces; or otherwise I do fasten 
upon tbcsaid pannel or cloth one or moreliookis, standing 
up and having the concavity of each towards the tail or 
hinder part of the horse or other animal ; and in saddling 
the 3ame, I do- place the saddle upon the porcupine 
pieces, or immediately behind the hook or hooks of th« 
said pannel or cloth, which* is first to be placed upon th^. 
horse or other animal, as aforesaid ; and '. I do girth the 
saddle firmly upon the same by means of the several parts 
or portions of the girth, which may be passed on each 
side beneath the chest of the horse or other animal, from 
the said pannel or tloth to the opposite std^ of the saddle^ 
and there fastened by buckle or otherwise, as aforesaid | 
•r otherwise, I do pass the said several portions or parti 
Voi..XXI^«— SscomdSsbiks. H of 
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of the girth on each side from the said panael or cloth - 
through a ring or loop only, or eke thro.ugh rings or loops 
affixed to the ends of a middle strap, girth, or piece 
beneath the chest of the horse or other animal; and do 
return each of the said parts or portions back again; and' 
do fasten the same to the saddle, as aforesaid, on th6 
same side, without passing the said several parts or por- 
tions across beneath the chest of the said horse or other 
animal, as iii the former case^ first herein mentioned : 
and* by my said improvements I do prevent the saddle 

. from slipping or working forwards upon the shoulders; 
and in the case last herein described, I do obtain a double 
purchase, and great firmness and security, in placing and 
retaining the saddle in its proper situation. And more- 
over, in such ii^stances as those wherein the shape of the 
horse or other^ animal may require or render the samie 
desirable, I do make that part of my said pannel or. 
cloth which is situated immediately before the hooks of 
por<:upine, prominent, or to project forward, so as to bear 
against the blades, taking care to cover the isaid parts, so 
as to prevent injury froqfi; their hardiness^ 
. And farther, I do in other constructions and applica* 

- tions of my said improvements, form and make the saddle 
itself, haying the hind part of the proper pannel thereof 
(or thereunto as commonly affixed), and no fore part ; and 
I stuff the pannel or cloth herein first described, so as 
completely' to answer and supply the effect of the fore 
pert of the said proper pannel, which could or might have 
been otherwise applied, and make use of; or, in other 
conBt ructions, I do stuff the whole of a saddle pannel, and 
do apply and use the same instead of my cloth before 
described and pointed out; and I do use the saddle 
vkbout any pannel thereunto affixed as usual. 
, And farther^ as one of my said improvements, I do 

declare 
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declare that I tlo use cork, reduced to smaU fragments 
like coarse sawdust, by grinding or otherwise^ as ap elastic 
stuffing, instead of wool, flock hair, and the other ma- 
terials commonly used, because the said cork is not liable 
to become clogged or impaired in its elasticity. by wet; 
and in order to dispose the said material or. ground cork 
in the most conveui^.nt manneri I do fill certain long bags 
or flexible pipes therewith^ and do chpak or bind the 
same at intervals; and I do form a plate or flat fabric 
thereof by joining the said long bags or flejdble pipes 
together, side by side, and quiltiog through the whoje. . 
In witness whereof, &c. 

. ..'VJ ' , I .  ' I, I ., ,'l  I 1 1 ',■! i llUJ I. . 1 I J l■}..■^,  — U4J-U- 
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Description of a Method of prevetiting the Necessity df 
sweeping Chimnies; by the 22ev. Thomas Rii>Gfi, rf 
Kimcote^ near Imtterworth.  ^ * 

f 

Froni the Transactions of the Society for the Encoa- 
ragement of Arts, Manufactures, and Commerce. 

TAe Thanks of the Society were voted to Mr, RiDOfi 

for this Communieatum. 

With an Engraving. 

W ITHOUt going into philosopbicfd reas6ns of the 
plans I proi^ose, I beg leave to state tb^ follpwing facts :-^ 

1st, That every reces^ in a chimney, whether parallel 
to the shaft of the chinioey (as is often the ca«e, in large 
chifpuie^.Qiade smaller) if totally closed.upatthe bott^mi 
or even at right angles to the chiomcy, is in a giieat 
measure filled with soot long belore.the chimney b^omj99 
foul. ^ . 

?dly. In a hpu$e I formerly pccu4>ied,, ftb^.r«i was a flue 
from a istudy, which wa#.cit?nne<:»ted ,wii|h:ao elbow of per^ 
haps 8 feet iqto ^n old cbimueyj siu>pp0d iip:at the i>px* 

M2, , torn; 
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toiin{ and whenever it was swept, the chimney-sweepef* 
universally said, '* they need not get up the other chrm- 
ney, for there wats no soot in it/' or words to that effect. 
The reason had not occurred to me at that time, nor for 
a long time afterwards. Just before IJeft the house, the 
bottom of the. chimney was accidently opened, wheii 
many bushels of soot were found deposited in the .bottom 
of the upright chimney, below the part where the elbow 
entered it. 

ddly. In visiting different manufactories, and other 
places where there are long fines, I bav'e always learnt that 
they were continually bursting from the accumulation <^ 
soot. Coujsidering the causes of which, together wit^ 
other circumstances relative thereto, I was induced to 
make an experiment, by hanging my twocoppers according 
to Fig. £ ; one of which was used perhaps four tim^ every 
week ; the other about twenty times in the year. The re* 
suit in four or five months was, that in the first, the wHoIe 
body of soot was found in the receiver, and not half a pint 
of soot and dust together in the chimney. It theni rcr 
maiu^d for seven or eight months, when, .again the soot 
was fouj^d deposited in the receiver, and an equally smalt 
quantity of dust and soot in the chimney above. On 
Opening the other at the end of nearly two years (when I 
left the bouse) the ^pot was found in the recefver, and 
none in the chimney. ' ^ 

4thly, In my present residence, the same experiment 
has been made for two years, and the same result as before. 

I therefore now submit it to the public, and no doubt 
the idea pnce thrown out will be improved upon, arid 
made applicable to many excellent purposes. 

It has been my pase to have lived in houses belongiQ4gf 
to other persons; and where there has been no other op- 
portunity of making tlie experiment on an extended scale 

and 
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and so bringing it in a mere Mtore state before thfs pubr ~ 
lie As it i$, tbey are presented With it^ in the hope that 
it will be fonnd applicable to their convenience, comforti 
and securitj, in a very material degree ; and also, in some 
measure, tend to relieve a degraded part of society from 
a most irksome and injurions employment. 

I have exemplified the principle by a variety of sketches 
sent. I have to apologize for the iridifference of the 
drawings, which I have been little accustomed to. The 
intention is only to show that plan which I conceive most 
convenient and suitable to the above excellent purpose ; 
and which, from a conviction of its practicability and 
efficacy, I shall adopt upon a larger scale, whenever I have 
a house of my own, or a convenient opportunity. 

RSFBBBKCE TO THE EnORAVIKO. 

Fig. S (Plate IV.) is a section of a fire-place, chimney, 
and flue, with a soot receiver by the side. 

A, the fire-place; 

B, the bend or elbow of the chimney, communicating, 
with the main chimney at D. 

The main chimney C, extends from the floor to the 
top of the house ; the open part conveys aWay the smoke 
into the air; the part below D, is the receptacle into 
which the soot falls, and from whence it is occasionally 
taken out at a small door £. This door should be of 
brick or stone, made to fit close, and should be put in 
with w^ll- tempered clay or loam, so as totally to exclude 
the air. — For the utter exclusion of any draft of air through 
the bottont or sides of the^ recewer^ is the great principle. 
Instead of a itone door, a double iron door might be, 
made behind the skirting board in a sitting-room, and a 
sliding piece of the skirting board fitted to shut it, so as 
to conceal it from observation. 
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Fig. 4, ia a section of a boiler^ fixed oo the same prin* 
eifU, in which F is the fire-place; G the boiler;, H the 
flue comociunicatiDg with the maiti chimnej I ; the soot 
falU idtatbe receptable Ky and is occadionally taken out 
from the door at the. bottom. It id recommended, that 
the soot receptacle be made io all cases rather wider tbao 
the part above the elbow where the smoke enters, in order 
that the damp or cool air of the receptacle niajliave a 
greater effect upon the smoke as it pais^g., ... 

The elbow, or part between the fire and the main chim- 
ney, should occasionally be surept by a iservaot^ with a 
common bouse broom ^ 



This principle is not confined merely \q con^mon firfh 
places or flues; but, agreeably to the sketches I have sent 
to the Society^ may be extended to stoves, hot-walls, dry- 
ing-rooms, 8cc. by forming proper soot receptacles, as'cir- 
cumstances may require. 

I beg leave also to add a circumstauce which has lately 
come to my knowledge, which confirms, in some measure, 
the efficacy of my plan. 

Being lately at Mr. Lush's, of Banbury, I shewed him 
a sketch of my plan^ which, having considered, he said h^ 
could confirm it from experience, though it had not, oc* 
curred to him before. That, wishing to convert a part of 
his hoase, where there was no chimney, into a'temporary 
back-kitchen, he could not build a chimney on the outside^ 
it being a narrow passage leading to premises not belongr 
ing to him, and the chimney could npt be carried through 
the rooms above. He therefore built a small chininey 
from the ground, in his own yard, and turned an arched 
flue nearly in th^ form of Fig. I into it, under the ceiling, 
There^was asmallbqle left near the ground (in conse- 
quence of the mason observing, that per bftps some. 8p{>t 

would 
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would fall down there), and stopped w4th two or three 
loose bricks. The soot did fall wholly, and was -repeat* 
edij taken out there. That, on the chimney being uken 
down above seven years after it had been built, the part 
of the chimney above the flue had no soot adherin^g to it, 
and the greater part was scarcely coloured with sobt. I 
have stated the account in nearly his own words. 
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ofimprovcfl Hobbles, which safely ca^ Horses 
dowHy preventing Danger to the Assistant and Pain to the 
Animal; by Mr. Bracy Clabk, Veterinary Surgeon, 
Giltspur'-street^ 

9 

From the TranIsactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. 

The Silver Medal was voted to Mr. Clark for this 

Communication, 

With an Engraving, 

1 HESE bobbles have now been in frequent use for six 
years, which long trial of them lias served fully to prove 
their great utility and advantages over any apparatus 
hitherto used for the purpose; they are more easy to cast 
the horse, more durable, and more secure. They release, 
in a remarkable, manner, all four legs at once after the 
operation for which ,the horse is cast is performed, in- 
stead of undoing a leg at once as heretofore. The King's 
Life Guards have used them more than five years, and 
found them so useful and convenient, that they have just 
ordered another set. Indeed their simplicity on inspectiou 
ipust make their advantages very obvious without a more 
particular explanation. 

Certificates. 



V 



SB 



Dneripthm of improved Hobttkip 
Certificates. 



It 18 with great pleasure that I can conscientiously 
testify to the utility of the Hobbles invented by you^ 
which I have used more than five years. Their durability 
is one advantage, but the greatest attending them is, from 
the firmly-fixed position of the animal, and the /perfect 
security of the operator. My life was once endangered 
by the giving way of the old hobbles, but now I perform 
every operation without dread. 

My assistants join me in the approval of dbem, ^bef 
being secured from the danger heretofore iQcujrred bj 
freeing one leg at r time. 

SAMUEL BLOXAM, 
Veterinary Surgeon, Ist Life Guards,. 

Barracks, Jan. 30, 1815. 

Certificates to a similar effect were received from 
Messrs. J. and W. Harrison, Veterinary Establishment, 
Little Moorfields. 

R. H. Budd, Ho, 56, Lower East Smithfield. 

John Payton, Assistant Veterinary Surgeon. 

Charles Newport, Veterinary Surgeon, Gray's-Inn- 
Lane. 



RaFEaENCE TO THE EnGEAVING* 

, As it is by practical improvements the veterinary art 
must be advanced In utility and estimation with the 
public; so I shall feel happy, if this little invention may 
be considered in a small degree contributing thereunto. 
This improvement in the apparatus for casting horses, and 
better securing them for operatioi^s, presented itself to me 
about six years ago; the great advantages of this plan 
having been fully confirmed by frequent use during tbia 

period. 
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period,-! have Bieefii induced to make it more publicly 
knoivii. 

la tbis' way, ibe most painful operations may be pei^- 
formed upon this powerful animal with perfect safety; 
and I rejoipe the moDe at the success of th«f e-means^ as I 
well remenrber, in the ^ommeneemeat of my studies in 
this art, that casting liie hon^e was attemied with so much 
trouble add difficulty from being badly performed, xhA 
jntflead of it, seirere twitches were had recourse to, during 
im operation, applied to the nose as well as the ears ; and 
he was often eraeliy beaten with Whips and sticks, to 
make him dtand quiet during the performance of firing 
•or other operations, for which there can now be no 
occasion. 

la easting horses after the common mode, some straw^ 
enclosed in a knot, was us^d to'foirm' an -obstacle to th6 
^eiurn of the rope through the four rings; and, in order to 
insert it, it became necessary to relax the rope for a time, 
during which, if the horse straggled, he' would draw th# 
^ord back through the rings, and •sometimes get upon his 
legs again; this imperfection is wholly removed by the 
presentappafatus. The knot of straw being also drawn 
tighter, and condensing by the struggling of the horse, 
would give a degree of liberty to the legs, that was often 
Inconvenient in performing am operation, which is also 
removed by the prese«it apparatas. Which can be drawn as 
tight as you please, and afterwards is subjected to no 
relaxation. Bat a much greater advantage than the fore- 
going, is, that all the four legs are released at once, and 
the inconvenience and risk of undoing a leg at a time, 
after the old mode, is entirely done away. The friction 
and strain of these new hobbles are chiefly confined to the 
iron parts, which give them a duration in wearing that is 
akaaost endless^ The ir6n chain, terminating the top^ 
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ptoses or slides through the rings with kssfiridtioo, if.wdt 
made/ than a rope would do ; and, by the- qse x>f steel 
rollers, it requires muchJess forcej or fewer men in casting 
the horse* 

The apparatus itself is represented in the plate aniiexed, 
and the following brief description will enable the reiser 
to form a, corr,ect idea of. the nature of it:— enc^ of the 
hobbles, it will b.e observed, is made different from.tJie 
rest, which we call the principal or, mastei; hobble $ iK is 
seen on tlie near foreleg, .and is. always to be placed. or 
fixed on the fore leg' of t.hi^t side, of the horse ihatisder 
sigtied to be uppermost when on. the gmuQd f the. end of 
.the chain is fastened to this bobhle^ l^y.means of the move* 
able pin A, Fig. 5, which is prevented from falling out 
with any agitation of the apparatus, by having two or 
three turns of jbl screw in its. upper part, under tbe thumb 
piece A» The chain B. terminates in a sv^ivel, received 
into a notch thr ough. which the pi n^paiases, andtheKnks 
of. this end of the chain ar<e madi^ open and plain^ /or 
receiving the hook for fe;iteoinghim. The rest of theliiilcp 
are twisted and shorter, tp run more readily apon the 
rings. To'this chain is attached a tord.C. We have pre* 
ferred one of those called patent ropes, b^ng plated of 
strands of equ^ tension, and are found not only, stronger 
but mpite flexil:>le than common ones: at the extremity of 
thi^ cord \s attached, for convenient use, ^and to prevent 
its being lost, the oblong curved hpok of iron D. 

It would appear almost needless to describe the. manner 
pf using or applying the apparattis, as it is so simple, and 
the plate so plainly indicates it; it js evident. that jDn 
drawing the rope, the legs are forced togi^ther, and. the 
horse is thrown down, some straw, being placed on .the 
ground to receive him: he is no sooner down and .the 
feet drawn together^ than the hook P is passed throMgh 

-.one 
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one of the open links of the chaini whichi at it cannot 
then return back tbrongh the perforation in the plate £; 
ke becomes perfectly fixed, far more conveniently and 
tffefttually,than by any noose or knot that could be devised. 

The operation being performed, the removal of the pin 
A, sets the horse at liberty again, as the extremity of the 
thain can then pass without impediment through all the 
rings, and his four feet are all released at once. 
* Fig. 6, K, shews one of the hobbles separate, and on k 
larger scale. We may observe, that each hobble ring, 
except the principal, is provided with a steel roller, or 
ease of plate steel, which, turning readily upon th^ iron, 
serves to diminish friction, though it has been foiind, if 
made simply, of a large half-round iron ring, in which 
wa]^ this apparatus has been used several years in the 
Kmffs body guard, to answer particularly well, yet we 
think the rollers preferable; and it may not be without its 
use to remark, that if the steel moveable cases or rollers 
are resorted to, they should be made of very stout plate- 
steel, so strong that the chain should not, in passing 
through the rings, or in the struggles of the horse lifter 
he is down, be subject at all to force or indent tbepa, which 
would render them perfectly useless. 

The horse's tail having great command of him under the 
circumstances of his being' poised and about to fall, h^ 
,been Qsuallymy post of duty in this process; and fre- 
quently, in the moment of balancing, the opportunity is 
afforded of decicling the fall on the side we wish ; a steady 
confidential man also should be placed at the head, and 
another of this description should manage the rope next 
the hobbles, taking a short hold almost close to the appa- 
ratus, pushing with the other hand against the shoulder or ^ 
side of the hbrse, and renewing his hold as the rope' 
passes; this, however, requires some adroitness, as the 

N2 horse 
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borae inaj> if it. is resorted to too S009,. lean t^waiiclst it> 
which they are apt to do when aoy thing is pres^iog 
against tbeniy and so fall on the near side, that it shoQl4 
be desisted from if. this is likely to ti^ke place^ but may 
fouch assist if duly used. 

In the moment of pylling the rope ^tioned at the tail, 
I take the opportunity with my foot of touching priett jr 
sharply the hind leg on the off side, or side from the 
^^asting rope; and as he lifts up, it is drawn inwards to* 
wards the centime of the body, and greatly assists in thcf 
^peratio9, determining also in general hisTall on thatnde* 

One hint mpre I might aba sul^^oh}, in respect to,haad-^ 
^fl^ the horse; for, it is very' commoti to see the shoeing^ 
smiths aboat any operatioDi of this sort, of a painful kindt 
abroach the horse with a timidity' and suspicion, ah4 
touch his legs and other parts with their fingers' ends^ 
^ereby creating an unnecessary alarm and irritation: h$^ 
should, on these occasions, be app^oachedwith coofidence^ 
apd the flat hand be us^d with great freedom. 

DescriptioH of u WtigAing Machine Jhr Family Use; hy 
Mr. JahebB&aby, of Peer's Jere, Lambetk. 

From the Transaction^ of the Society for the Encou- 
ragement of AivTs, Manuf^ctukis, and Commerce. 

The Silver Medal w^ voted to Mr. QsABT/or thi9 

Communication., 

With an Engraving. 

-I 5EG Iwe to lay before the Society of Arts, |cc, a Htw^ 
balance of ipy inventipn, with a constat setf^acling! 
weight, by which goods of apy description may be 
weighed with accuracy. | pall i( ^ dQme&tic balaocfB from 
iU being; more partici^acly adapted for family fwrposes, - 

such 
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W^b as weighing nijeat, bread, buller, &c. for which I 
coDTs^jve it will be far preferable to weigbto and scaled, the 
weights, being often lost or misplaced by servants. Thcf 
pooiiDoa sleel-yai!d is alsQ nabaody for domestic use, as it 
has no scale to place the goods in, nor will it weigh suffi* 
cieally aeciurat^e ta detect short weight in small articles. I 
trnst this n^w balance will not he liable to these objec- 
tions ;r it can be made to carry any weight and will take 
up very little room in a kitchen, or any other place, as it 
hangs flat agaiiist'the wall wlien not in use; is not liable 
to.be dmiagedt or put oat of repair, and always ready for 
Ufa without anji trouble. 



RfiFBRENCK TO THE EkGRAVINCF. 

The faloram or point of suspension in this instrument: 
is a lever of the first order. 

The weight is fixed at the longer arm of the lev^r. The 
balance, or scale for weighing, is to be suspended on one 
of the two centres situated on the shorter arm of the Iever« 

The graduated scale of weights is divided upon a seg* 
ment of a circle, occupying about 140 degrees, the divi*- 
sioQs being in two rows, each calculated for and tending 
tp the respective centre upon which the balance and its 
index is to be sufpended. 

ipig. 1 (Plate IV), represents the domestic balance, - 
whi<ch is to be sMspended by its hook A, from a pin in the 
wall, and for the c^nvenieiice of occupying little rooas, 
tl^ scale 1^ is here turned up flat by a joint C; it thus 
]lfK99its .arivcle% too Urge for the sca^ tp be hung upoa 
th^.hoql^ D, to be weighed* 

The balance and index in this figure are placed upon 
that centre which is most distant froin the fulcrum, and 
is ioteiided for weighing goods under five pounds. The 

inner 
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innier r€»w of divisions tending to 'this centre gradoWted 
upon the arch op to No. 5, represent pounds subdiTided 
into halves, quarters, and ounces ; the index* which is a 
thin edge E, on, the side of the balance rod in this figure; 
stands at 0, or Zero, the scale being empty* Accoi'dtng 
to the quantity of goods put into the scale, the weight F; 
at the longer end of the leVer, will rise until it hangs iu 
equtlibrio; the index will then, shew, by the mark of tbi^ 
graiduation, the weight of the goods in the scale. 

To weigh any articles exceeding five pounds- weighty 
the balance rod is to b^ suspended upon that centre oi? 
pivot nearest to the fulcrum, as shewn in Fig; 2; the pur* 
chase being less, a greater weight may be suspended in 
equilibrio; in this case the outer row of divisions G, inter* 
sected by the index, will shew any weight in the baience 
very accurately as far as fifteen pounds, the exUot for 
. which this instrument was intended. In this, figure the 
scale is let down in the position most favourable for 
articles to be generally weighed, the weight within it 
serving merely to. shew how the article to be weighed is» 
. to be placed. 



*^* Since the above apparatus was rewarded by ihe' 
Society, Mr. Braby has made considerable improvements' 
therein, by which a machine of the same size' will weigh' 
double the weight, and accurately shew the divisions of a 
pound in half-ounces. He has also placed one of the' ^ 
improved machines in the Society's Repository. 

Mr. Braby has made several machines upon the same' 
principle, capable of weighing one hundred weight, but' 
the sizes he recommends as most generally useful 'are-' 
those to weigh half a hundred. 

On 
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-On 'Soils: their constituent Parts. On the Analysis of SbiU. 
- -Of the Uses of the Soil. Of the Rocks and Strata found 
' beneath Soils. Of the Improvement of Soil. 

By Sir Humphry Davy, LL.D. F.R.S. L.&E., &c. 

• From £l£MBNT8 of AGRICULTUftALCHEMIBTKY. 

dNO subjects are of more importance to the farmer than 
*tfae nature and improvement' of soils; and no parts of the 
4loctrine8 of agricuhure are more capable of being ilhis- 
trated by chemical enquiries. 

< Soils are extremely diversified in appearance and qtia- 
lUy ; yet its it ^as stated in the introductory lecture *, 
they consist of different proportions of the same elements; 
ivbich are in various states of chemical combination, or 
mechftoical mix tare. 

. The substances which constitute soils have been al- 
ready mentioned* They are certain compounds of the 
earthsy'sUica^ limey alumina, magnesia, and of the oxides 
of iroii and maoganesum; and animal and vegetable mat- 
ters in a decomposing state, and saline, acid^ or alkaline 
combinations. ' ^ 

.. In .all chemical experiments. on the composition of soils 
connected with agriculture, the constituent parts obtained 
ai!e compounds; and they act as compounds in nature: 
it U in.lhif fttate, therefore, that I shall describe their 
ubl^raoteristic properties. 

: 1. JSiHca, or the earth of flints^ in its pure and crys* 
X taUisq^d TQrm,:ia the substance known by the name of 
rock ;Cry3t«tl> or Cornish diamond. As it is procured by 
chenii9(S;, it^. appears in the form of a white impalpable 
powd^cr* It is not soluble- in the common acids, but 

• ' - * See Repertbrj, Vol.^XriL 

dissolves 
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dissolves by heat io' fixed alkaline lixivia. It is an in^ 
combustible stibstance, for it is saturated with oxygen;. 
1 have proved it to be a.coo^pound of oxygene^ nod ,the 
peculiar combustible body which I have named silicnm ; 
and from the iexperimentc of Berzeiius, it is probable that 
it contains nearly equal weights of these two elements* 

2, These sensible properties of /ime^-are well k«ofvn. 
It exists in soils usually united to carbonic acid; which is 
easily disengaged* from it by the attraction of ^be colnnioQ 
acids. It is sometimes found combined with the phos- 
phoric and sulphuric acids. Its chemical properties and 
, agencies in its pure state will be described in -the Lecture 
on Manures obtained from the mineral kingdom. It is 
soluble in nitric and muriatic acids, and f^rms a substance 
^ith sulphuric acid, difficult of solution, called gypsum. 
It is dot soluble in alkaline solutions. It consists of one 
proportion 40 of the peculiar metallic substance, which I 
have named calcium; and one proportion 15 of oxygene, 

S« Alumina exists in a pure and crystallifified state in 
the white sapphire, and united to a little oxide of iron 
and silica in the other oriental gems. In the state la 
which it is procured by chemists, it appears as a- white 
powder, soluble in acids and fixed alkaline liquors. From 
my experiments it appears, thi^t alumina consists of one 
proportion S3 of aluminum, and one 45 of oxygeae. 

4. Magnesia exists in a pure crystallized state, consti^ 
tutinga tnineral like tele found in North Afnerio^. Inits 
common foroi it is the magnesia usta, or calcined magiyesia 
of druggists. It generally exists in soils combined With 
carbonic acid. It is soluble in all the minerld aciis; bot 
not in alkaline lixivia. It is distinguished from the other 
earths found in soils by its ready solubility in solutions of 
alkaline carbonates, saturated with carbonio acid. It 
appears to consist of 38 magnesium and 16 oxygeue. 

5. There 
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b^ There dre two well-kiHxwt) oxM2es of iron, the black 
and the browD« The black is the substance that flies off 
when red hot iron is hainniered* The browp oxide may 
be formed by keeping the black oxide red hot, for a long 
time in contact with air. The first seems to consist of 
pntg proportion of iron 103,. and two of oxygenedO; and 
the second of one proportion of iron 103, t^nd three pror 
.portions of oxygene 45. The oxides of iron sometimes 
e^Ut in soils combined with carbonic acid» They are 
easily distinguished from other substances by their giving 
when dissolved in acids. a back colour to solution of galls, 
and a bright blue precipitate to solution of pru^siate of 
potassa and iron. 

: 6. The oxide qfmanganesum is the substance commonly 
called manganese, and used in bleaching. It appears to 
b^ composed of one proportion of manganesum 1 13, and 
three of oxygene 45. It is distinguished from the other 
liibstance found in soils, by its property of decomposing 
muriatic acid, and converting it into chlorine. 

Vegetable and animal matters are known by their^ensible 
qualities,, and by their property of being decomposed by 
heat. Their characters may be learpt from the tletails in 
the last lecture. 

> 8. The saline compounds found in soils, are common 
9alt^ sulphate of magnesia, sometime^ sulphate of iron, 
pitrates oflime.aod of magnesia, sulphate of potassa, an4 
f^airboDatest of potassa and soda. To describe their cha* 
fitcters minutely will be Unnecessary ; the tests for most of 
them have beet) noticed in page.lH of these Lectures* 
, '. The silica in soils is usually combined with alumina and 
o^ii^.of iron, or with alumina, lime, magnesia, i^nd oxide 
^ iroo, forming gravel and sand of different degrees of 
fineness. The carboi^e of lime is usually in an impalpa* 
ble form : but sometimes in the state of calcareous sand. 
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The magnesia/ if not combined i« the grai^l.and san^iof 
soil, 19 in a fine powder united to (iarbonie acid. Th# 
impalpable part of the soi], whicir ii^udually ca)kd clay of 
loam, consists of silica^ alumina, limey apd magnesia; and 
h, in fact, usualijr of ihe same obmposilion as the hard 
Sandi but more finely divided. The vegetable^ or a\|imal 
matters, (and the first is by far the oiost common in soil^) 
exists in differefti states of decomposition^ They arj^ 
sometimes fibrousi sometimes entirely brolien down a»<l 
mued with the soil. 

To form a just idea of soils, it is necessary to conceive 
different rqcks decomposed, or ground into parts aod 

m 

powder of different degrees of fineness; some of tbefC 
soluble parts dissolved by water, and that water adheriog^ 
to the mass, and the whole mixed with larger or smaller 
quantities of the remains of vegetables and animals^ in 
different stages of decay. ^ 

It will be necessary to describe the processes by whicb 
all the varieties of soils may be analysed. I shall be 
minute in these particulars, and, I fear, tedious; but the 
philosophical farmer will^ I trust, feel tbe propriety of full 
dctaila on this subject«> 

Tbe instruments required for the analysts of soib^ ar«i 
few, and but little expensive. They are a bakpce capa* 
ble of containing a quarter of a pound of common soil^ 
and capable of turning when loaded, with a grain; a set 
of weights from a quarter of a pound troy -to a grain; a 
Virire sieve, suflSciently coarse to admit a mustard seed 
through itft apertures; an Argand lamp and stand; some 
glass bottles; Hessian dracibles; porcelain, or queen's 
ware evaporating basins; a Wedgewc>od j>estle and mor- 
tar; some filtres made of half a sheet of blotting pap^, 
folded so as to contain, a pint of liquid, and greased 

trl 



and an the Annfym ifSoiht iCc. S9 

•t the edges; a booe knife, and n apparatus for collecting 
• 9Qd measuring aeriform fluids. 

The chemical substances or re^agents required for se^ 
parating the constituent parts of the soil, have, for thf 
most party been meotiooed before: thej are muriatic acid 
(spirit of$ali)f sulphuric acid, pure volatile alkali dissolved 
in water, solution of prussiate of pptash and iroD^ succi*- 
nate of anoionia, soap lye, or solution of potassa, solu* 
lions of carbonate of ammonia, of muriate of an>monia^ 
of neutral carbonate of potash, and nitrateof ammpaiac. 

In cases when the general nature of the soil of $, field if 
to be ascertained^ specimens of it should be takea froqs 
different places, two or three inches below the surface^ 
ind examined as to the similarity of their properties. 
It sometimes happens, that upon plains the whole of the 
upper stratum of the land is of the same kind; and i« this 
cage, one analysis will be sufficient; but in vallies, and 
near the beds of rivers, there are very great differenoes^ 
and it now ..and then occurs that one part of a field is 
ehlcareous, and another part siliceous; and in this case^ 
and in analogous cases, .the portions different from each 
other 3hould be separately submitted to experiment: 

Soils when collected, if they oanuot be immediately 
examined, should be preserved in phials quite filled with 
tbem> and closed with groui^d glass stoppers^ 

The quantity pf soi) mott ^oipvenient for a perfect 
analysis, is from two to four hundred graips. It should 
be collected in dry. weather, and exposed to the Htmos-^ 
phere till it becomes dry to the touch. 

The specific, gravity of a soil, or the relation of its 
weight to that of water, notay be ascertained by intro* 
dttcing into a phial, which will contain a known qiiantity 
of water, equal vplumes of water and of soiI> and this may 
easily doue by pouring in wat^r till it is half full| find 
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then adding ihe soil till the fluid rises to the Drouth; th^ 
diflerence.between the weight of the soil and that of the* 
water, will give the result. Thus if the bottle contains 
four hundred grains of water* and gains two hundred 
grains when half filled with water and half with soil, the 
specific "igravity of the soil will be 2; that is, it will be 
twice as heavy as wat<?r* and if it gained one hundred 
and sixty-five grains, its specific gravity would be 182S, 
water beiiig 1000. 

It is of importance, that the specific gravity of a soil 
should be known, as it affords an indication of the quantity 
of animal and vegetable matter it contains; these sub-i ' 
stancesr being always most abundant in the lighter soilsr ' 

The other physical properties of soils should likewise* 
he examined before the analysis is made, as they denote, 
to a certain extent, their composition, and serve as guides 
in directing the experiments. Thus siliceous soils are* 
generally rongh to the touch, and scratch glass when 
fiibbed upon it; ferruginous soils are of a red or yellow 
colour ; and calcareous soils are soft. ' > 

1. Soils, though as dry as they can be made by con^' 
tinued exposure to air, in all cases still contain a consi- 
derable quantity of water, which adheres with great 
obstinacy to the earths and animal and vegetable matter, " 
and can only be driven off from ihem by a considera- 
ble degree of heat. The first process of analysis is, to 
(tee the given weight of soil from as much of this water as' 
possible, without, in other respects, affecting its composi-' 
tion ; and this may be done by heating it for t^n or twelve 
fliinutes over an ArgandVlamp, in a basin of porcelain, to 
a temperature equal to 300 Fahrenheit;^ and if a thermo- 
t^eier is not used, the proper degree may be easily ascer^* 
tained, by keeping a piece of wood in contact -with the 
Wttom of the dish; as long as. the colour of th€ wood 
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yemains unaltered^ the beat is not too high; but When thi& 
Wood begins to be charred, the process must be stopped: 
A small quantity of \9ater will perhaps remain in the soil 
even after this operation, but it always affords useful com^ 
parative results; and if a higher temperature were em-* 
ployed, the vegeftible or animal matter would undergo 
decomposition, and in consequence the experiment be 
wholly unsatisfactory. - 

The loss of weight in the process should be carefully 
noted, and when in four hundred grains of soil it reached 
as high as 50, the soil may be considered as in the greatest 
degree absorbent, and retentive of water, and will gene- 
rally be found to contain much vegetable or animal 
matter, or a large proportion of aluminous earth. When! 
the loss is only from 20 to 10, the land may be considered 
as only slightly absorbent and retentive, and siliceout 
earth probably forms the greatest part of it. 

-Q, None of the loose stones, gravel, or large vegetable 
fibres should be divided from the pure soil till after thf, 
waterJs drawn off; for these bodies^at'e themselves ohih 
highly absorbent and retentive, and in consequence in- 
fluence the fertility of the land. The next process, how- 
ever, after that of heating, should be their separation,- 
frhicb may be easily accomplished^ by the sieve, after the 
soil has been gently braided iti a mortar. The veeights of 
the vegetable ^fibres or wood, and of the gravel and stones; 
ifhould be separately noted down, and the nature of the 
last ascertained ; if calcareous, they will effervesce with 
aeids^ if siliceous, they will be sufficiently 4iard to scratch 
glass; add if of the common aluminous class of stones,^ 
they will l>e soft, easily cut with a knife, and incapable of 
effervescing with acids. * 

S. The greater number of soils, -besides gravel and 
tfonesj; contain larger or jimaller proportions of sand, of 
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iiffettni degrees^^of ftoeness; and it U a oec^story opera^ 
lion, the next in the process of analysis, to detach theK^ 
frouT the parts in a state of more minute division, such aa 
clay, loaip^ marie, vegetable and animal matter, and tbi9 
inatter soluble in water. This may be e£Fected in a way 
sufficiently accurate by boiling the soil in three or four 
times its weigbt of water; and when the texture of tbi$ 
soil is broken down, and the water cool, by agitating the 
parts together, and then suiFering tliem to rest. In this 
case, the coarse sand will generally separate in a minute, 
imd the finer in two or three minutes, whilst the highly 
divided eartby,^aoimal, or vegetable matter will remain if| 
a state of mechanical suspension for a much longer time; 
90 that by pouring the water from the bottom of tbir 
iressel, after-one, two, or three minutes, the sand will b# 
principally separated from the. other substances, which, 
with the water containing them, must be poured into % 
filtre, and after tb^. water has passed through, collected, 
dried, and weighed. The sand must likewise be weigbedi 
and the respective quantities noted down. This water of 
lixiviation must be pr^&erved^ as it will be found to con** 
tain the saline and soluble animal or vegetable matters, if 
any exist in the soil, 

4. By the process of washing and filtration,' the $oi} it 
separated into two portionsi the mosi important of which 
is generally the finely divided matter* A mioUte analysis 
of the sand is seldom or never necessary, and 4ia nature 
]inay be delected in the same manner 4s thai of the stoned . 
or gravel. It is always either siliceous sand, or palc»» 
reous sand, or a mixture of both. Jf it consist wholly of 
carbonate of lime, it will be rapidly soluble jo mtiriatio 
^cid, with effervescence; but if it consist partly of this 
substance, and partly of siliceous matter, the respeeiive 
quantities may be ascertained by wei^^bing the residuum 

after 
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mfier the action of the acid, wtiich must be applic^d till tba 
atixture has acquired a sour taste, and has ceased to 
efferyes^^e. This restdumn is the siliceous part: it must 
be washed, dried, and- heated strongly in a crucible; tha 
difference between the weight of it and the weight of the 
whole, indicates the 'proportion of calcareous sand. 

5. Tbe finely divided matter of the soil is usually very 
compound in its nature; it sometimes contains all tbe 
four primitive earths of soils, as well as animal and veget- 
able matter; and to ascertain the proportions of these with 
tolerable accuracy, is the most difficult part of the sub-* 
jcct. 

The first process to be performed, in this part of the 
analysis, is tbe expotore of the fine matter of the soil to 
tbe action of muriatic acid. . This substance should be 
poured upon the earthy matter in an Cfvaporating basin, 
ki a quantity equal to twice the weight of the earthy 
matter; but diluted with double its volume of water. The 
mixture should be often stirred, and sufifered to remain 
for a» hoar, or aa hour and a half, before it is examined. 

If any carbonate of lime or of magnesia exist in the 
soil, they will have been dissolved in this time by the 
acid, which sometimes takes up likewise a little oxide of 
ifon; but very seldom any alumina. 

, The flatd should be passed throegh a filtre; the solid 
iMtter collected, washed with rain water, dried at a 
moderate Jieat^ and weighed. Its loss wilt denote the 
quantity of solid matter taken up. Thq washings must be 
added to the solution, which if not sour to the taste, 
must be made so by the addition of fresh acid, when a 
little solution of prussiate of potassa and iron must be 
mixed with the whole. If a blue precipitate occurs, it 
denotes the presence^of oxide of iron, and the solotioh of 
tlift prussiate must be dropped in till no farther effect is 

produced^ 
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produced* To ascertnn its quanti^jy it must be colkctefd 
in ihe same manner as other solid precipitates, and heated 
red; the: result is oxide of iron> which may be mixed 
with a little oxide of inanganesum. 

• lato the fluid freed from oxide of iroDi a solutioo'^oF 
-neutralized carbonate of potash must be poured till all 

effervescence ceases in it, and till its taste and.smell indi- 
cate av considerable excess of alkaline salt. 

• The precipitate that falls down is carbonate of lime; 
it must be collected on the filtre^and dried ai a heat below, 
that of redness. . ' 

The remaining fluid must be boiled for a quarter of aa^ 
hour, when the magnesia, if any exist, will be precipi- 
tated from it, combined with carbonic acid, and itst 
quantity is to be ascertained in the same manner as that 
of the carbonate of lime* 

If any miojute proportion of alumina should, from per 
^uliar .circumstances, be dissolved by the acid, it will be 
' found in the precipitate with the carbonate of lime, and 
it may be .separated from it by boilii^ it for. a few: 
minutes with soap lye, suflicient to cover the solid inatter ; 
this snbstance dissolves alumina, without acting ^poik , 
carbonate of lime* 

Should the finely divided soil be suflliciently calcareous 
to effervesce very strongly with acids, a very simple 
method may be adgpted for ascertaining, the quaqiixy of , 
carbonate of lime, and one sufiiciently accurate in all * 
common cases. 

. Clarbonate of lime, in all its states, contains a deter* 
minate proportion of carbonic acid, t. e. nearly 43 pe^ 
cent., so that when the quantity of this elastic fluid, given 
out by any soil during the solution of its calcareous mat-» 
ter in an acid is known, either in weight or measoce^the 
quantity of carbonate of lime may be easily discovered* : 

When ^ 
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When the process bj dimiKintrbti of weight is employed^ 
two parts of the acid and one part of the ntatter of the 
soil must be weighed in two separate bottles, and very 
slowly mixed together till the efFervescence ceases; the 
difference between their weight before, and after the 
experiment, denotes the quantity of carbonic acid lost; 
for every four grains and a, quarter of which, ten grains 
of carbonate of lime'must be estimated. 

to BE CONTINUED IN buft NEXT. 



Essay on the Preparation of Opium in Britain; ij^ James 
HowisoN, Esq. qfCrossbum House, Lanarkshire. 

From the Transaction's of the Caledonian 
Horticultural Society. 

It is necessary to premise to the Society, that the ac 
company ing specimen of opium was made under circum- 
stances,, as to soil, situation, species of poppy, distance 
planted, instruments used for extracting and gathering 
the milk, and future preparation, which, after much expe- 
rience, I consider as best sbitedto the climate of Britain. 
I am therefore of opinion, that a short account of the 
steps followed by me, under each of these hea^ds, will 
convey to the Society a more distinct idea of my method, 
than any othelr arrangement I could adopt. 

1. Soil. 

A rich light black soil of consideri^ble depth, i^ most 
Isvourable for the growth of poppies. In Bengal where 
£00,000 lbs. of opiuum are made annujilly^ notwithstaud- 
log the soil is entirely formed from the deposite of the 
Ganges, the Hindoos constantly apply manure to their 
poppy crops, and to' these only. This, added to my own 
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cxperienee, leads me to think that there is little daoger of 
poppy land being too rich. 

Qt, Situation. 
As poppies send down long tap roots^ with few lateral 
fibres, and with their large heads rise to a very consider- 
able height, they of all crops are the most liable to be 
hurt by winds. A sheltered situation, where these prevail, 
is therefore indjspensable; otherwise a very small propor- 
tion of the crop will be found standing when the season 
for gathering the opium arrives. 

S. Species of Poppy. 

After many trials with the large single white poppy, I 
have now entirely given up its cultivation, for the pprpos^ 
of making opium. Independent of the objections i^t^ted 
under last head, to which, from its great size and height^ 
it is peculiarly liable, it never in this climate arrives to 
-that perfection as to yield milk of proper'consistence for 
making good opium. I cannot say in the usual sense of 
the word, it does not ripen,^ for although upon wounding 
the capsule, not a drop of milk appears, or that of a very 
watery consistence, still the seed will grow well. The 
white poppy has another great defect, viz. the few that 
arrive at a state to afford good niilk, only continue so for 
a day, and any attempt to bleed them a little sooner, or 
}ater, would be "without success. I therefore give the 
preference to the double red garden poppy, and its 
varieties, as being in a great measure free from all the 
above objections. ' 

It is proper, however, to notice here, that the large 
single white poppy, is that universally cultivated for 
opium in Bengal; and that in some experiments I made 
with it about ten miles- from London, I found its milk 
more in quantity, and better in quality, than in Scotland; 
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still its period of giving it is very limited. Owing to the 
advantages it has from its great size, it is not improbable 
that, in warm climates, where high winds seldom prevail, it 
would be entitled to a preference over every other species/ 

. , " 4. Distance. 

This is a circumstance of more importance than at 
first sight would appear, as the expedition in bleeding 
and g0th«ring depends greatly on the regular distance of 
one plant from taQotber. Near London, the fields of 
poppies for the use of the druggists, are all sown broad- 
cast, owing to which, I found more time necessary to 
bleed 100 poppies, than would have been sufficient for 
1000 on the drill system ;. and what was worse, half of 
the crop broken down and trampled upon, before the 
opium from the remainder could be gathered^ 

I therefore divide my poppy grounds into fouf feet 
beds, with alleys sixteen inches wide^ On those about 
the end of March, I sow four drills, which admit of their 
being 9| inches from each other, and when the plants are 
of a proper size, I thin them out to the same distance in 
the rows. By this arrangement, the labourers can bleeds 
and gather from two ro^s in going up, and the sanie 
number in coming down, without breaking or missing a 
single poppy. To prevent the crops being all ripe at the 
same time, it is necessary to divide' them into different 
sowings, allowing a few days to intervene between each ; 
and as the poppy stands the winter of this climate, the 
early crops Height be sown during the August of the pre- 
ceding year. 

5. Extracting the Opium. 

As the poppies sown about the end of March will begin 
to change from green to white about the middle of July, 
this crisis must^be watched with some attention, as 

r 

inarking the period for commencing the bleeding, and 
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wfaicb if neglected for bat a few days, tbe opium of tbat 
crop would be completely lost* 

It Is to the alterations I have made in conducting thic 
part of the process, that I consider my method as having 
fL decided advantage over that formerlyin use, especially 
for manufacturing opium in Britain, 

In Bengal the instrument used for wounding the poppy 
beads, is a small knife, fixed in a wooden handle, with 
which the labourers make three or four longitudinal 
incrsions, according to the size of the head. From the 
peculiar sta'ucture of the vessels containing the milky 
fluid, they are so instantaneously emptied, that a second 
wound b^ing given on the opposite side of the capsule, 
following the first as quickly as possible, will not yield a 
fourth part of the milk. This circumstance would have 
rendered one wound sufficient, had it not been necessary 
to spread the flowing milk.on a large surface, aud thereby 
endeayovir to prevent its running upon the ground, by 
which, after all their care, one third of the crop is lost. 

To obviate this inponvenience, tbe Society will observcj 
that the instrument employed by me for the same purpose, 
consists of a brass ring made to fit the middle finger of 
the operator, in which is fixed a wheel set with lancets, 
which, when put in motion, by drawing the hand along 
the poppy head, makes, with ^reat expedition, whatever, 
humber of perforations are wanted, each giving out its 
distinct drop of milk, by which a great surface is afforded 
both for support and evaporation. By this instrument^ 
the milk vessels are rather perforated than cut, which 
produces more a slow exudation than a wasteful stream, 
the unavoidable consequence of the method formerly it) 
use. In this wet climate it is attended with another 
advantage, the saving the seed, which is in general lost 
when the incisions are made into the capsule with a knife; 
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ihfese naturally enlarging^ admrt of the rain, which ia- 
•taotly causes the seed to germinate. 

6. Gathering the Opium. 
The difficulty of accompliahing this, witfi any degree 
of' success, has justly been considered the principal ob- 
stacle to the manufacture of opium in Briitain. 
^ In Bengal, where the rains are so periodica] that during 
the opium gathering season it n^ay be predicted that none 
will fall, with nearly the same certainty as that the sua 
when set will again rise^ the custom of allowing the milk 
to thicken, by remaining for a time on the capsule, is 
highly judicious* But in this climate, where the serenest 
^ay is often followed by a night of deluging rains^ adopt- 
ing that plan would, be worse than trusting our fortune 
to the chance of a lottery. 

From my being convinced that the juice of the poppy 
undergoes no change in Us properties by exposure, to the 
air, farther than acquiring a greater consistence from the 
evaporation of its watery part, I divide my labourers into 
two parties, bleeders and gatherers; the former going 
before the latter more or less, according to the appearance 
of the weather; by which arrangement, the gathering 
immediately follows the bleeding, unless both .are pre- 
vented by rain. W<^re I to follow the Bengal method, the 
produce of the day's labour, however extensive, would be 
compleldy lost by a single shower during the night. 
' }*^or gathering, I use the tin flask, sent for the inspeo^ 
tion of the Society, instead of the knife aad cup of the 
Hindoos. By this change^ it is evident, that much is 
gained in the saving, of labour. The opiucn by them is 
first cotlected with the knife, and by a second operation 
deposited in the cup; whereas my gatherers scrape, the 
opium ofF with the mouth of the flask, which is flattened 
llJ»09t bftif an ioch for that porpose, and which at the 
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same tiin^ conveys it into the flask, wbiob is calcolated to 
bold a day's gatbering. Tbe sma^l cord attached is io- 
tended' to bang tbe flask to a batton, or button- bole^ to 
save tbe trouble of placing it on tbe ground when tbe 
hand is wanted for any other purpose. 

On finishing the labours of the day, the milk collected 
is put into'a shallow vessel, and afterwards exposed to the 
rays- of tbe sun, in a room where there is a^free circulation 
of air. As tbe black coats form on tbe surface of tbe 
milk, these are to be forced down, until the whole acquires 
a proper colour and consistence. Were tbe manufacture 
of opium attempted on a large-scale, a drying- house 
would be necessary, as in this climate the evapoifation 
from the heat of the sun alone is too slow. If built upoii 
tbe plan of a hot-house, it would answer completely ; gs 
by placing tbe vessels containing the milk upon tbe flues, 
tbe additionafbeat wanted would be, obtained, while the 
rays of the sun would have free access* to the milk 
through the glass. 

Conclusion. 

Although, with all our improvements, there is but little 
probability of our ever making opium in Britain, in suf- 
ficient quantity to form an export, there can remain no 
doubt of the practicability of preparing it with advantage, 
to answer every domestic purpose. 

To tbe amateur gardener, and tbe members of bis 
fiamily, the cultivation of the poppy,. and preparation of 
the opium, to an extent iuifficient for tbe supply of him^ 
self and neighbouring poor with that valuable medicine, 
migl^t constitute a rational and delightful amusement. 

The cake of opium from which the specimen sent was 
taken, weighed eight ounces and a half, and was collected 
from a field of poppies, measuring about five falls, by a - 
young lady, in tbe course of a fortnight, the bleeding 

and 
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and gathering being wholly dotie by her at her leisure 
hours, with the instruments now\inder the inspection oP 
the Society. 

^ It is proper to state, that our situation here is. more 
distant from the sea than almost any other in Scotland; 
is subject to frequent rains, and in consequence has little 
sun, the presence of which I consider as essential to the 
production of good opium. ^ \ 

••• * 

The Prize Medal proposed by the Caledonian Hor- 
ticultural Society, was awarded to the specimen of British 
opium sent with the preceding paper. That specimen 
was afterwards put into the hands of' Dr. Duncan senior, 
that it might be tried in actual practice. During .Dr. 
Duncan's attendance on the Clinical Wards in the Royal 
Infirmary, from the beginning of February to the end 
of April 1814, he had many opportunities of exhibiting 
it; and he repeatedly mentioned in his lectures, when 
speaking of particular cases in which it had been em- 
ployed, that Dr. Hawison's British opium had proved^ 
in its power of inducing sleep, of alleviating pain, and of 
restraining looseness, in no degree inferior to the best 
Turkey opium. 

Many students attending the Clinical Wards had also 
the same opportunity of witnessing its efficacy. 



On pruning old wgrn out Jpple and Pear Trees upon Walls, 
so as to bring them into a bearing State Qgain ; by Mr. 
John Young, of Belmont Castle, Perthshire* 

From the Transactions of the Caledonian 
Horticultural Society. 

W B commonly see in old gardens, numbers of apple 
and pear trees occupying a great extent of wall, and yet 

producing 
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producing but very little fruit, and even what t1>ey dtf 
carry, very inferior in quality to what the tree formerly 
produced* This may be ascribed, generally, to the great 
extent of wall that eaeh tree is intended to covert the 
consequence of which is, the tree when large seldom pro- 
duces iTruit, but at the extreimities of the branches, and 
if there should by chance be a few fruit scattered over 
the body of the tree^ from their being produced from old 
cankered spurs, they are generally hard and kernelly, so 
as to be scarcely fit for eating. 

Having once entered a place where a great number 
of the trees were such as has been above described^ 
being completely covered with long cankered spurs, con* 
siderably advanced from the wall, with scarce any blossom 
buds upon them, excepting a few upon the extremities^ - 
as the heading down might have been considered too 
great a sacrifice, and probably not been allowed^ I be* 
thought myself how they might be renewed, at the same 
time retaining the chance of what fruit they might pro«^ 
duce. Therefore, in the winter pruning, I thinned out 
all the coarse and cankered spurs, particularly those that 
had no appearance of blossom, regularly over the whole 
surface of the tree^ reserving all such as were best ^ 
situated^ and all that had blossom upon them, so as the 
tree might be regularly furnished, and not have a naked 
appearance. After this discipline, the trees made fine 
vigorous shoots the following summer, from the roots - 
having less to support; and in the summer dressing I 
selected a number of the best of the shoots in different 
parts of the tree (particularly near the stem, where they 
'could be laid in cbnveniently), and trained them in at \ 
full length between the branches, taking off any long 
barren spur on either side, that shaded the new laid in 
shoot, so as to admit all the sun and air possible. 

The 
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r The Bei^od wititerV pruQidg coBsiBted ioi thinmng otit 
Boy of the retnaiiuag cankered barren spurs, regularly 
over' the tr^^ont^adh side of the young shoots. And in 
<the following summer a few more young shoots \rere laid 
jn, always making as much room for them as possible, by 
'dispieGing' barren spurs as ihey advanced in length; and 
in aotfunn 1 had the satisfaetioD of finding lill the shoots 
laid in < the preceding summer full of fine blossom-buds. 
•* TTie third winter the trees were gone over as before^ 
and all the spurs that remained upon the old branches, on 
either side of the fifst laid in shoots, were entirely taken 
off, so as they might have all the influence of the sun and 
air;. add in the succeeding spring the first, laid in. shoots 
pushed line healthy blossom, which set. kindly, and con<- 
tinued through the summer to swell freely, so that at the 
tkne of gathering' the crops of the respective kinds, they 
had^byifareitceeded my mo^t sanguine expectation, they 
beitig large and clean*skinned- fruit; whereas what was 
produced upon the old branches were very inferior in 
quality,- so much so, that had the produce of the old 
branches and those of the new shoots been laid in sepa- 
rate parcels, no person could have supposed them |o be 
the produce of the same tree. 

i . In the 6nd of autumn, the third season, the state of th^ 
treea:was thus : a considerable nutilber of shoots that were 
trained-^n the first summer, and which had produced a 
crop of fruit this, with the appearance of fine blossom- 
buds for If ex t season upon their extremities; the shoots 
of the second summer full of fine bold blossom buds, and 
a. few more shoots tfained-ia this summer in regular 
advance to continue the succession. The plan that I had 
formed for myself, for their future management, was this: 
In the 'foUowibg. winter's pruning, to have cut out a 
number of the worst of the old branches, either back to 
; Vol. XXIX, — Sbcond Series. Q the 
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Ifcf hcif f^ ibf tee«» fif *P ib^ j^mH iri»«c my of the 
|r^{ipg li^ai^^b^i ipiglH f(tm fy^m t%€m, MUtiiuiiog to laj 
1^ ft few y^9J^flg fihoots ^yerjr mmmi^f m a sufply for 
f»hiat wi^^^r^moyf^fi, ^Ivay^ e^tiottiDg occasionaUy to 
|#4» l^jut 8pp)^ Q.f t))ie pid brjiiipbes liU ihe whole tree was 
piefoyfitei], aofi % regular supply of yoiipg hearing branches 
{VfHllicefl oYf r the wbote trei&.i-r-Bttt a change of siioaliam 
at >his tifl^ pr^yeatec} me from f0Uoiiring oat ihe practice 
to the e^^teqt J npw emM have wished, as it*wonld have 
ppabl^fi m^ fQ b^Yi? placed the subject in n clearer pohit 
pfyiew. 

It seems nnnece^si^ry tp mentips the names either of 
jthf applf 9 or pears thys tr^^^ted^ as all the different kinds 
succeeded equally we]}. 

f hav^ been If d tp \hink, from the above practice, that 
W^ gf Q(^r^)Iy give apples and pears, top mach space of 
ift^U, f^ by tbe^^fm^ they reapb their utmost limits, they 
\>f8}^ to ttjrof'barren in the middle; whereas, by giving 
^hefn less sp^ce, if the walls are of 9^ suSieient herght, wf 
fp^y l^av^ three trees fpr two, which, if under a proper 
system of frainipg, would not pply prodoce aiore, but i^so 
fine^ fruit, and likewise siiFord room fpr more trees, whidt 
. would, if wanted, admit a greater variety for the deasertl 

Th^ Cressane is one of ppr finest pear^, and the tree if 
^ fr^e grower; yet the trees s^ldpm prpduoe fruit but 
ppon the young wood; I therefor^ think they might 
be made tQ^prpduce better props and finer fruit, if they 
were trained in the way we train the peach; making 
allowance for the difference of tiojie the young wood e£ 
the one takes to produce fruit from the other. Thii^ and 
the distance at which trees might be planted^ I mentioift 
only a;^ my ow^ conjecture 5 fiattering myself the idea 
Qiay be taken up (if not i^ready dpne) by other horticuU 

turistsj a^d om douhts removed on tbo sufe^ct* 

Mttkod 
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Ckhtaj 

From the Ann ales des Arts. 

J: HfE ho»l of aHitHliIs is a pibstadce mbdieriately soft, 
fenscions; transpatent^ irtid susceptible of being divided 
ttad cat idto difieretit jsbapel; it is this' that distinguishes 
it from bone. T^ortoise-shell is also of the same nature 
as hotn, but it is shaded or iftained^ instead of being of aa 
Uniform- colour. 

The properties we have just described render hprii very 
propet to be worked or Wrought in various ways. Wiel 
cfhall^here only treat 6f the procesdies used for softening, cut- 
ting, soldering, and cementibg the horn for the purpose of 
making lantern leavearand other similar objects. In China, 
where they make a great number of horn lanterns, they 
maceriate the horn in water; in ordl&r to separate it from 
(he pith. This operation requires a fortnight in sumoier 
and' a month in Wintier; When it is cooapkted^ the born is 
taken by the poiht and violently shaken, to make the pitK 
ftiil out;* it is then sawed longways on the smooth side, 
having been previ(^usly boiled in water for about thirty 
minutes, and' the pieces are again thrown into boiling 
water) which sbftens them. 

The horn is split by means of a small iron chissel^ 
Which is struck' with a hammer; the thick pieces are 
divided into three leaves, and the thin oneis into two: tHe 
Konis of very young animals, which are not more than 
ifhtfee lines thidr, are not split at all. 

ThesjpHt pieces are soaked in boiling water; when they 
afie sufficiently softened, they are made equally tliick in 
aH paits, bj scraping them with a shiEtrp instrument. 
14ley a^e then onee more put into boiling Water; atid 

Q 2 afterwards 
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afterwards' pressed. The operation of pressing born h 
performed with a beam six feet long, two wide/ and 
eighteen inches thick; in the middle of which is a square 
hole of nine inches diameter; in this bole the- leaves of 
horn are placed one upon the other^ being separated by 
warm iron plates. The space not occupied by the leaves 
is filled with bits of wood and chips, which are knocked 
in with a hammer, and which serve to smootb and flatten 
the leaves on which the press is inade to act afterwards. 

To solder or cement the leaves, so that the joining may 
not be perceptible, the workman places himself near ^ 
$toVe, which serves to heat a pair of pincers; when he 
has. made the horn sufficiently warm over the fire, he rubs 
the outside of the two pieces intended to be joined, turns 
one up and the other down, until the two pieces fit each 
other: the edge of each leaf should be four lines in front. 

The leaves being thus, prepared, the workman takes the 
warm pincers and ruqs them along the edges of the two 
leaves, whiph he places in a suitable position. If the 
pieces join well, he wets the edge that is to be.sojdered, 
and afterwards uses the pincers. Thus such a perfect 
union is effected between the two leaves, that they appear 
as if Jthey had never been separate. The surface is then 
scraped; ip order to remove the inequalities that remain ; 
and it is afterwards polished by rubbing with tripoly and 
water. 

The method of staining horn to give it. the appearance 
of tortoise-shell is as follows. 

]ist. A solution of gold in aqua regia (oitro-muriatic 
acid) spread over the surface of the horn,, gives it a red 
colour. 2d. a solution of silver in nitric acid produces a - 
black colour. 3d. if the horn be stained with a warm 
splution of mercury in nitric acid, it' takes a brown colour.. 

In several towns of France and Holland they mould bora 

into 
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into powder flasks/ sweetoreatbbxes^&c.; the same is dsd 
dooe ID Paris. The cuttings of hord may be united i'hto ' 
a solid body, and monlded in the same manner as tortoise* 
shell; in boih cases care must be taken that it be not 
touchedrwiththe fingers or any greasy -substance, which 
would prevent the hnion from being perfect, consequently 
wooden forks must be used to move it in the different 
lotions of if arm water in which itis necessary to put it. 

The temperature to- agglomerate the cuttings of horn 
in the moulds should be more elevated than for the fusiba 
of tortoise^sheU; the degree is hot yet determined, as it 
is for tortoise-shell. 

This operation should be conducted in an apparatus 
constructed for the purpose, in order that there may be 
no risk of burning the horn. 
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On the Composition of Alcohol and Ether. 
By M.Th. D£ Saussure. 

From M. Cuvier's Report of the Labours of the First 

Class of the Institute in 1814. 

IVl. Th. de Saussure had maintained, in a memoir on 
the composition of alcohol aqd sulphuric acid, that ether 
is more charged with carboneand hydrogeiie than alcohol. 

He resumed his researches on this subject, and by ap- 
plying to it processes that were at the same time the 
most simple and the jnost accurate, he has arrived at a 
more precipe result. 

By passing these two liquids through a tube of incan- 
descent porcelain, he 'obtained water, and a gas which 
there was- no difficulty in analysitig; and he thus dis- 
covered that alcohol and ether are each formed of an- 
identical proportion of carbone and hydrogene, and in^ 

the 
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ihct same rdattoQ ia which tfaej exist ia the olefiAQt gH^ 
liut GombiDed witb diffsrent proportions, of waler i>ediieed^ 
to its eleinenis. 

In« ailcobol the elements of the water fbrm a third of 
the wboie^ and in ether they form a 6ft6 ; so that^ tlM 
action of sulphuric acid upon alcohol to produce ether; 
consists in taking away a po|rtion of Us water; and th^e 
8a.me acid, in a larger quantity;^ produces the olefiaBft 
gas, by taking away the whole of the .water. These ana* 
lytica) results agree with those dbtained by the late 
Coaot Rumford on the quantity of heat produced by the 
combustion of alcohol and ether. 
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Memoir on the Quantity of Lead necessary in makit^ 
Assays of Silver of different Alloys ; py M. D'Arcet. 

FrQm Annal£s DE Chimie-et DE PHYSigUB. 

X HE art of assaying silver is- founded on the small 
degree of affinity that exists at a high temperature 
Between oxigene and this metal, and on the property of 
phosphate of lime, whren made into cupels, of being pene- 
trated by metallic oxides^ held in solution at 10 or I9i 
degrees of Wedgwood's pyi-ometer, in- the oxides of lead 
or bismuth in a state effusion. 

These latter oxides,- when raised to this- temperature^ 
dissolve and carry down the oxidated copper, leaving! 
only the fine silver on the cupel. 

The lead* therefore, which is added to the silver 
intended to be assayed, serves only to destroy, the adheston 
of the metallic molecules, to favour their ox,idatioo> aad 

« Lead aadbitnuitii caabisih efflbct^the cupelUtioOt bnt'experieoosr 
p^avet tbsl ibe U9& of lead i$ least lisMe to lOciNivcailsaiaD,! and' we^ 
bsTcdetcrmiosd ^e^treat oalj af 4ius metil* 

to 



lo dissolve the oxidated alloy; whence it would seem^that 
we might deduce this general principle, that the qaantity 
of kad employed for assaying silver, must be encreased in 
the ea«ie ratio «fi the qaantity of alloy ; but this is not th^ 
ea«e, for experience has shewn, thai the quantity of lead 
VMMt not be augmented in a constant ratio with the alloy 
that is found in the silver; yet it is Tery difficult to asceN 
lain the precise quantity; practice atone, and long expe*'^ 
rience, can g^ve thef means of finding the different terms 
of this proportion* I shall here limit myself to examine 
the tables of quantities of lead that have hitherto been 
published, to demonstrate their inaccuracy, and to give 
the result of the experiments which have served to form 
the table that is the subject of this memoir. 

In 1768 only ivro, quantities of lead were employed; 
€ parts for silver above -fw^f ^^^ ^^ parti for silver at an 
inferior standard. The assayers at that time were ac* 
quainted only with the quantities of lead necessary to 
determine some particular standards of silver; their results 
were certain when they operated either upon an alloy at 
.^y^, or upon silver below -^S^; but they were faulty 
whenever the assayed silver was alloyed to any other 
standard: the quantity of lead employed was then always 
too strong, and the standard indicated was consequently 
under the real standard. ' 

In blaming this method, however, it must be under- 
stood that the inconveniences resulting from it were much 
less than those that would have been occasioned by using 
too small a proportion of lead ; but still it was not perfect; 
it was necejssary that it should be made so, and this object 
was undertaken by the Academy of Sciences. The com- 
mission which it nominated, after long experiments, 
piAItshed in 1763 the table which is now used by the 
assayers. To this table I shall add new terms, and shaH 

make 
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make some essential corrections ib it, which are aU indi* 
cated by a long series of assays, made, with care, and often 
repealed, both upon alloys of copper and silver, dnd upon 
different qaantities of these metals, each taken separately* 
; Messrs. Beyerl^ and Arbigny hav^inserted. this table 
in thejr work, intitule, ^^ Elementary Notices on the ne^ 
System of Weights and Measures " And have added a cor* 
responding table, expressing in decimal weights the quan- 
tity of .lead necessary to refine alloys, to such, or such 
standards; but the results, of their calculations were very 
ivide of those produced on experiment. Of the eleven 
terms which the new series contains, only, one, has been 
fouofl accurate, and which could, without, inconvenience, 
be carried higher; some of them are toor strong, . others 
too weak* The authors have followed the same data as 
the committee of the. Academy; but by inserting between 
the two extifemes a greater number of arithmettcal'meaQs^ 
they have rendered the mean terms much less accurate : 
they have ranged on one side the standard of the silyec 
of Tw^ in TW7>so as to form a decreasing.arlthmetjcal pro* 
gression, of whichthe ratio, is then .always found to be 
expressed by the number 50. Believing afterwards, that 
in order to make an assay of silver at the standard of 
4I4I> ^6 ^r^^ ^erm of the progression, it was necessary 
to add, after the ordonnance of 1763, two parts of ]%ad; 
and knowing that in order to assay silver containing a 
moiety of copper, 16 parts of lead must be used to one of 
this alloy, Messrs. Beyerl6 and d'Arbigny concluded, 
that by inserting between the extremes of 2 an.d 16 some 
mean terms, corresponding with the different ^standards, 
they should'thus find the proportions of lead necessary 
for refining them. 

It is according to this mode of reasoning that tbcx 
quantity of lead has been fixed which is decoded necessary 

for 
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Kh* assaying to the different stdndards between finevSilver 
and silver atr^^V 

' We may judge from the above observations of the 
iimccnracy of this method of inserting arithmetical means* 
The table also of which we have been speaking is almost 
entirely erroneous; which indeed could not fail to happ^n^ 
even if Ihe problem could be resolved by the calculation; 
for the' 'first term of this table -^formed by the Academy^ 
and which indicates two parts of lead to one of fine silver^ 
being false; the quantity of lead being too strong, as may 
he seen by the table annexed to this memoir ; it ensuet 
that all the rest of the progression partakes of the error ;^ 
since the ratio bein'g too weak, the terms of the progress 
sion are brought too low^ and then the assays have not 
sufficient lead to refine them completely. 

If there are any other data extant pn this subject^ they 
are either not published, or they are the results of isolated 
experiments, which all require to be reviewed. I shall 
now pass to the experiments that have served as bases to 
the corrections I propose, 

' Silver at 44S4*y as fine silver contains no alloy, it is 
evident that the quantity of lead employed with it in the 
eupel should be as little as possible, and that it must be 
reduced to the quantity that is only absolutely necessary 
for the (Purpose; for we know that pure silver assayed in 

the cupel never returns to -fl^rs ^^^ ^.^^^ ^^^ '<>ss >^ 
greater in proportion to the greater quantity of lead em*^ 
ployed. This first term is wanting in the table published 

in 1763. 
I attempted to assay a gramme of pure silver with ^^\ 

' * The cupel furnace which I haye used for the a stays mentioned 
is this memoir^ has given at an average in most of the experimenti** 
81 degree* of the pyrometer of Wedgwood ia thp |>ottom of the 
muffle, and 8 degrees at tHe frdnt, the door being clospd. 
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of lead; hot the qtiantity of lead was too ^mH^ thr^ 
metal became oxidated on the surface oi th€ silver,* 
vitboiit enteribg the eupel;,and the beat that was ne-^ 
cesaary to melt the whole occasione;^ a. great loss. Otbec 
assays of the same silver berDg eflfected by varying the 
quantities of leadi have satisfied me tha( ttmay.be used 
with more advant^ when it is tV of the mass of silver;^ 
we shall therefore consider it to be certain that the assay 
of fine silver most be done with -^^^ of lead. 

Silver at t?^. Alloys of QM parts of fine silver, and 
iO of pure copper, were made with different quantities of 
kud; the examination of these results indicate that tfai» 
standard ;requires 3 parts of lead to effect the assay pro« 
perly : consequently it requires 60 parts of lead to separate 
one part of copper from the alloy when it exists in it. 

SUver a( A%^. Di^rent assays made wi(ti quantities 
of lead successively increased, demonstrate that it requires 
7 parts of lead to refioe one part of silver at -r^^ : conse-r 
qnently 70 parts. o£ lead are necessary to osidate and 
carry down one part of copper ia the cupel. 

SHver at -^V I weighed 5- assays, each doteposed Of 
800 parts of. iin^ silver and 900 parts of pure copper; L 
assayed them successively with 8, 9^ 10/ 11, 1£ parts of^ 
lead ^ of these, five specimens the third succeeded the 
best; the button was fine, well eryslallised, and at the 
•desired standarjd. .Beyond 10 parta there is too mucb 
lead; there is much silver oxidated and carried dowtx 
in the cupel; with 8 ^nd 9 parts the button becomes 
spotted. 

The quantity of lead neqessary for assaying silver to the 
standard of -f^^ is therefore equal to ten times the weight 
of the quantity taken, which gives 50 paits of lead a» 
necessary for oxidating and separating from the silver 
one' part of copper .^ ' " '- ' ^ 

Silver 
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Sikerai^l^^. The results of 6 assays doM by ib^ 
fame process as the prexsedlog, shew that \% parts of ka4 
are required to refinelilver completely to the staodard.of 
T-^v' This gives 40 parts of .lead against oM of 
copper. 

Silver at -n^V Several assays, composed of 600 parts 
of Ene silver and 400 of copper, demonstrated that 14 ' 
parts of^ lead ure required in this case* In order there- 
fore to assay silver to the 'Standard of t^ih t ^^ times its 
weight of lead must be put into the cupel with the<}uan«* 

tiiiy to be assayed \ the proportioa of this metal to Ihe 
i^oppcr being that of 35 to \. 

Silver at t^V- F^* ^^^^ standard the experiment , 
proved, that at least 46 parts of lead must be ddded. 
The copper in the cupel is then in proportion to theJead 
as 1 to 32^ . ' 

Silver below -^^^T^. WeJiere arrive, at an astonishing 
anomaly. Constant experienoe^ has long nince demon* 
stratedi that the quat^tity of lead required for thedifferetit 
standards of silver below Tim-r ^ ^^'^ asoertained, aUd 
that no greater quantity is necessary to pass p.ure coppei^ 
through the cupel than for cupeliiog alloyed silver to tbia 
standard. We have seentbat it requires at least 16 parts 
of lead to separate and carry down in the cupel the alloy 
^f i^^r which contains^ silver at the standard of -^g^; 
and experienpe demonstrates, that the same quantity of 
lead is suf^cient to separate from silver any quantity of 
copper whatever 4 so that 16 parts of lead are enough to 
separate i^V? c)f copper fi;om a thousandth of silver; 

.whjch therefore gives, ^s the proportion, of the lead to 
the cppper in the cupel, the expression according to 
16,016:1. 

t have already said, that l6 parts of lead are sufficient 
to cupel one. part of pture copper. If the silver contain 

» . R 2 half 
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half its weight of copper, it then' requires as much lead to 
refine it ; that is to say, to separate the -^o-^ of alloy, 
which are necessary to cupel tS^^ of this copper ; whence 
it follows, that the qtiantity of lead employed in refining 
silver to-any standard, whatever between x^.^^ jand t^W i* 
not to be. varied, and tha( it remains constantly fixed at 
between 16 and 17'times the weight of'the quantity to be 
assayed. How is this phenomenon to be accounted for ? 
the fact is certain.; we must attend the explanation from 
the knowledge of new facts. 

By collecting the data established in this memoir, the^ 
following table may be formed, and will serve to deter- 
mine the proportion of lead necessary for refining silver 
at different standards. 

The numbers in the third column indicale^how many- 
parts of lead must be added to the assay. If the aSsay be 
upon one gramme, and the silver is a^t the standard of 
' tWtf y ^^^ instance, it will require 7 grammes of lead to be 
added, and so on, I have added to the table iq the last 
column, the expression of the relations. that exist at each 
hundred thousandth in the cupel bet;ween the copper and 
the lead. These' results of experiment, which do not 
appear to lead to any general principle, may probably at' 
a future period be usefully applied. 

I hjave not given in the table the variations of standacd 
expressed by hundred tl>ousandths, because between these 
limits, the intermediate standards relate with sufficient, 
accuracy to the quantities of Wd indicated by the calcu^ 
lation; that is to say, we may suppose, without any c6n- 
siderable error, that two standards not differing more than 
1^0% are proportionable to the quantity of lead corre- 
sponding with them. 

Thus we may say that \i4^ require 10 parts of lead, 
11 parts will be required to refine silver at tV^- This* 

proportioa 
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proportion^ which isDnly app'roximativei is nevertheless 
sufficiently accurate. 

TABLE 

Of th^ Quantities of Lead necessary Jbr assaying Silver, 
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lAst of Patents for Invet^tionSf S^c. 
(Continued from Vol. XXVIII. Page 384.) 

VIeobge Bodley, of Exeter, Iron Founder; for an 
improved metallic engine, to work either by steam t)r 
water, which he denominates " Bodley*s improved me- 
tallic engine.'' Dated April «7, 1816. 

John Collier, of W^indsor Terrace, Middlesex, En- 
gineer ; for a machine for shearing woollen cloths. Dated 
May 1, 1816; 

John Rangeley, of Oakwell Hall, near Leeds, York- 
shire, Gentleman ; for certain further improvements of his 
hydropneumatic engine, being a new or improved me- 
thod of constructing and working engines or machines 

for 
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for lifting or raising of weights, toraing macbinery of all 
descriptions, drawing carriages on railways, and capable 
of being applied to all purposes where mechanical power 
is required. Dated May 4, 1816. 

Richard Banks, of Hadley, in the parish of Welling- 
ton, Salop, Engineer; for certain Improvements on wheeled 
carriages. Dated May 4, 1816. 

WiLLrAM Threadgold, of Farm-street, Berkeley- 
square, Middlesex, Surveyor and Builder; for a machine 
or apparatus to prevent obstructions to the passage of 
•moke in and through chimnies. Dated May 4, 1816. 

Robert Copland, of Livefpool, Lancaster, Mer- 
chant ; for a means of eflbcttng a saving in the consump- 
tion of fuel. Dated May 4, 1816. 

Benjamin Rotcu, late of Castle Hall, Milford Haven^ 
Pembroke, but now of Bath, Somerset, Gentleman, being 
one of the people called Quakers; for a flexible ^elastic 
horse-shoe, for the purpose of allowing the foot of the 
horse its natural motion when shod. -Dated May 11^ 
1816. 

Jean Samuel Fault, of Knightsbridge, Middlesex; 
for certain improvements in the construction and use of 
fire arms. Dated May 14, 1816. 

Thomas Ruxton, of Dublin, Esquire; for a lock for 
fastening doors, gates, drawers, desks, trunks^ boxesj 
portmanteaus, and other things requiring fastenings^ 
which he conceives will be of great public utility. Date4 
May 14, 1816. 

Richard Francis Hawkins, of Woolwich, Kent, 
Gentleman; for a method, plan, or principle by which 
tunnel or tunnel^, archway or archways, may be con- 
structed or effected under tlie river Thames, or other 
rivers, for the. passages of cattle, foot passengers, and 
other purposes. Dated May 14, 1816. . ' 

Daniel 
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Daniex Wilson, of Usherrstrect, Dublin^ Chemist; 
for certaiD new s^nd improved apparatus to be employed 
in the distillation of animal, vegetable, and mineral sub- 
stances, and in various other processes. May 14, )Bt6. 

William Simmons, of Wigan, Lancaster, wuting 
master and teacher of accoiints; for certain improve- 
ments applicable to keyed instruments, as the organ, 
piano forte, harpsichord, or to any instrument or set of 
kistruments to which keys are, or may, or can be affixed. 
Dated May 14, 1816. 

Francis Rich AaDsoN,ofQueen>street, Westminster, 
Middlesex, E&quire; for tmprovei^ents on the locks and 
barrels of fire arms; ^nd also ari improvement or addition 
to bayonets. Dated May 25, 1816. 

Philip Taylor, o( Bromley, Middlesex, Merchant; 
forii method of applying heat to liquors used in the f>ro- 
cesses of brewing, distilling,, and sugar refining. Dated 
May 25, 1816. 

Christoph DiiiL, of New Bond-street, Middlesex, 
Esquire; for an improvement or improvements in the 
making mastic cement or composition, and in the mode 
of working and applying the same to useful purposes; 
which cemeiH or composiifon be denominates " DiblV 
Mastic.*' Dated May 25, 1816. 

* George Dodgson; of St. Paul, Sbtidwell, Middlesex^ 
Pump and Engine Mi^nufacturer; for a ^method of sim- 
plifying and iufiproving the construction of extinguishing* 
engines, and forcing pumps. Dated May 27> 1816. 

Isaac Hadley Reddetl, of Orange-court, Leicester- 
square, Middlesex, Engitieer; for certain improvements 
in or on the means of lighting the interior of offices, 
theatres, buildings, houses, or any place where light may 
be required. Dated May 27, 1816. 

Robert Kemp, Junior, of Cork, Smith and Brass 

Founder; 
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Founder; for an improvement or improvements in the 
making or manufacturing locks and keys. .Dated May 
27, 1810. 

John Heathcoate, of Loughborbogb, Leicester- 
shire, Lace Manufacturer; for certain improvements upon 
a machine or machinery already in use for making ho« 
siery or framework knitted, commonly called a stocking 
frame. Dated May 30, 1816. 

James Ransome, of Ipswich, Suffolk, fronmonger; 
for certain improvements on ploughs. Dated June l^ 

1816. 

William Shand, of Villiers-street, Strand, Middle* 
aex, artificial limb maker; for certain improvements in 
the construction of artificial legs and feet, made ofleath.er 
and wood, acting \>y a lever and spiral sppng. Dated 
June 1, 1816. 

JoiaiN FouLERTON, of Upper Bedford-place, Russell- 
square, Middlesex, Esquire; for various improvements in 
beacon buoys, can buoys, nun bun buoys, mooring buoys, 
and life buoys; which improveolents are applicable to: 
other useful purposes. Dated June 11, 1816. 

Edward Light, of Foley-place, in the parish of St. 
Ma^y-le-bone, Middlesex, professor of music; for certain 
improvements on the instrument known by the name of 
the harp lute, which he denominates '' The British Liite 
Harp." June 18, 1816, 

John Burnett, of Bristol, Iron Founder; for hi& 
convolving iron axletree for the reduction of friction and 
animal labour, by the applicfition of which, wheels of 
carriages of every description are prevented from coming 
off whilst travelling, and carriages are drawn with less 
animal labour. Dated JuneJ20, 1816. 
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Specification of the Patent granted to Thomas Ruxton, 
of the City of Dublin, Esquire; for a Lock for fastening. 
Doors, Uc. Dated May 14, 18 16. 

With a Plater 

X all to \(rhom these presents^shall come, &c;. 
Now KNOW YE, that in compliance with the said pro* 
viso, I the said.Thomas Ruxton doliereby declare that my 
sTaid invention is particularly described and ascertained as 
follows; that is to say t The lock auid key about to be de-* 
sfcribed, have, in common with many others, the proper- 
ties of strength, neatness, durability, lightness, conveni- 
ence of form and simplicity ; they require no knack nor 
dexterity, they cause no trouble, and they tire not apt to 
get out of order. Among other more important proper- 
ties which this lock possse^ses, are these t ah attempt td 
violate it must fail ; an attempt to violate it must be de* 
tected ; it is a^ Uttle violable by the maker of it as by apy^ 
other person. 

Part tHE First. —This lock is applicable to every 
purpose for which the fastening by a lock may be re- 
quired : for the sake of clearness, let it be supposed 
that the thing to be secured by this lock is a drawer. 
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Number 1 of the annexed drawing (see Plate V.) repre- 
sents the lock^ in shape and aize, with its cap on. The 
cap is a pjate that protects the interior of the lock* 
1, €, 3y are rivets, by which the cap is fastened to what 
is called the cheeky and which rivets are part of the cheek* 
abc are screws that fasten the cap to the main plate' of 
the lock. 5 5 is the key-hole; ' » is a spike, technically 
termed ihe pipe of the lock, issuing from and fastened 
to the main plate, and which spike enters into the pipe 
of the key. A A A A are screw holes : through these the 
screws are put which fasten the lock to the inside of the 
front of the drawer* B is the bottom^of the bolt of the 
lock whioh .passes through the cheek. 

Number 2 gives a view of the san^ lock without its cap* 
9; is the spike which enters into the pipe of the key. 3 S 
is a ward* The two parallel lines below n, and appa- 
rently connecting the ends of this ward-^ 5, are two oth^r 
ward&* The key passes these wards^ having apertures 
(technically termed wards) for this purpose in its bit* Ther 
bit of a key is that part which enters into and acts upon 
and withip a lock* These wards are fastened to the main 
plate of the lock. AAA A are the screw holes through 
which the screws are put that fasten the lock to the 
drawer. B is the bok, which has a cap or metal cover, 
being a plate that is screwed on by the screw a. C is a 
steel fence, to guard' against the effects of any instrument 
that might be introduced at the key-hole* 

Number 16 represents the thickness of the lock. This, 
is the lapped part of the main plate, which lapped part is 
at right angles with the rest of the main plate, through 
which lapped part tlje bolt moves, and which, .on open- 
ing the drawer, appears on a line and level with the upper 
edge of the front of the drawer. 

Number 3 represents the inside of the lock when the 
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cap of the bolt is remoired. Tbift e«ip, in number % cod^ 
ceals from view what here appears. C is a thin flat piece 
of meta1| which I shall call a tumbler^ turning on a pivot 
4i, and acted on by the spring %%. B B is the bok^ iht 
motion of which, up or down, is not hindered by the pi-* 
vot a, nor by th& spring 2,2. 2 is the hole into which 
th^ screw goes that secures the cap of the bolt. TTiis 
screw is seen in number 2, where likewise the cap of the 
bolt is seen* The pivot a^ numbers, projects from and 
is^ fastened to the main plate of the lock. Ttie upper end 
of th^ Spring 2 2 is also listened to the main plate, Thi 
bolt B B can move up and down. ^Its upper part moves 
through the lapped part of the plate, (that appears in 
Number 16,) and its bottom moves in thet^heek of the 
lock. The cheek encloses and protects the interior of the 
lock. After the operation of the locking has been per 
forme3, the bolt B B appears as it does in Number 3. In 
the tumbler C is a slit n; and unless this slit be placed 
under what I shall ihe blade r, which is a part of the bolt^ 
the bolt cannot descend* 

In Number 4 is seen the bolt after the operation of un- 
locking has been performed ; and h^r^ the blade of the 
bolt appears in the slit of the tumbler. 

Number 6 represents the cap (seen in Nuniber 2) of the 
bolt, and under it is a separate view, D, of the bottom of 
this cajf, with a dovetatl. 

Number 8 is a view of the bolt detached from the lock, 
without a tumbler, and without its cap. At the bottom 
of the bolt is a dovetail, here visible, into which the dove- 
nail D of the cap of the bolt Number 5 6ts. 

Number 9 shews the bolt with its cap on. 

Number 10 gives a side view of the bolt with its cap oil. 

Number 1 1 gives a side view of the bolt without its cap. 

Number 13 is a front view of the spring 2, 2, an edge 
 S 2 • only 
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ooly of which w seen in Numbers 2, B, and 4. By thU 
Tiew of the spring, Number 15, it is seen that, by uieaos 
of two slits, its lower extre^nity /is divided into three 
parts. Each of these three is itself a spring. 

Number 17 gives an outer view of the bottom of the 
* lock, as if viewed from beneath. Here is seen the space 
through which the bottom of the bol^ moves in Numbers 
I, £, 3; and 4. 2 is a slanting aperture, through which 
the cap of the bolt, Number 2, can be remoyed after the 
screw a, Number f, is removed, wi, Number 17, is a pro-i' 
jectioh that forms the ri\^et 3, in Number 1. Instead of 
fastening the cap of the bolt by one screws apd a dove^- ' 
tail, I soinetimes make it without a dovetail, and I secure 
it by two screws, one at a, Number 2> and the other near 
its lower end, and passing into that part of the bolt which 
is marked B, Number 1 ; and in this case the cheek has 
not the aperture 2, Number !?• ^ 

Number 12 is the^^tumbler C, whieh appears in Num*» 
ber^ 3~and 4. 

Number IS is another tumbler B; and 

Number 14 is a third tumbler A. 
^ These three tumblers are\of equal thickness, but their 
slits n'are not similarly situated, nor are their tails d of 
equal lengths. The slit of A is nearer to the middle of 
the tumbler than that of B ; and the slit of B i^ not so 
remote from the middle as that of C. The tail of A is 
longer than t^at of B; and the tail of B is not so sjjort as 
that of C. These thr/ce .tumblers are placed'on the pivot 
a. Number 3, which pivot passes through their holes 4, 
seen in Numbers 12, 13, and 14* The' tails of the thrcQ 
are confcealed^ from view by the steel fence C, in Num- 
ber 2* The three tumblers, being on their pivot, are acted 
on by the spring 2, 2, Number 3, or rather each of them is 
acted on by one of the three t^ils which the e^^tremity of 
9, % forms. The tuQiblers A and B are concealed from 
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i^iew, in Nambers 5 and 4, by the tumbler C, wKich is 
the uppermost one. The tumbler A occupies the posi« 

^ tion nearest to the main plate on the pivot a^ Number 3, 
and is so phced as that its slit is, after the operation of 
locking has been performed^ immediately under the blade 
r of the bolt B B, Number 3 ; but the.siitof the tumbler 
B is not then immediately under this blade ; to be so^ it 
must be moved towards the spring 2^ 2 ; neither is the slit 
of the tumbler C then under the blade, as appears by 
Number 3. Th« edges of the three tumblers, when oa 
their pivot, and when the operation of locking has been 

' performed, present an even smooth surface, perpendicu* 
kr to the main plate of the lock, for the key to act on in 
its progress through the lock. In order to perform the 
operation of unlocking, the key must be so constructed 
as that it may not disturb the tumbler A in the least, as 
that it may move the tumbler B towards the spring %% 
Number 3, and as that it may move the tumbler C, 
thrbugh a greater space, towards the spring. When the 
key has moved B and C their respective distances, then, 
continuing to turn; (but not axxving B nor C further,)' a 
part of it enters into the space s, Numbers 2, 8, and g, 
and the bolt, bavihg now nothing to oppose it, descends, 
and the operation of unlocking is performed. 

Number 23 represents the key, in shape and size, of 
this^lock. On the nose, as it is termed, of this key are 
projections. This key performs the operations of locking 
and unlocking, because the projections on its nose are 
■adapted to the tumblers that have^been described. The 
shortest projection on the nose of the key is so short as 
that it cannot, in the key's progress through the lock, 
move the tumbler A in the least. The middle projection 
joCthe key is just long enough to move the tumbler B its 
proper distance ; and the longest projection of the key 
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il jti^t long i&aough io move the tn.mUer C its ^ropet 
distance. 

Number 9A rep|re9^iU& the eiiil of this keyv 
Xhe three' tttiablers that have been described forod tbo 
greajt and peculiar protectioQ of this lock. Their posir 
tioos on their pivot admit of six variationf. Instead of 
placing them on their pivot in the order that has been 
mentioned^ namely in the order C B A, the maker of the 
lock might plape them in the order CAB, in the ordeir 
B A Cy in the order B C A, in the order A B C, or in the 
order A C B, and according to the permutation which be 
might choose he would vary the positions of the projecr 
(ions on the aose of the key. For instance, should the 
permutation A B C be employed, then -the longest pjro^ 
jection of the key should occupy the place whence issues^ 
in Number 23, the shortest projection ; and the shortest 
projection should be where the longest one is seen in 
]^ttmber23. As one of the three tumblers is never to b€ 
stirred by th^ key, two projections on the key would suf-f 
fice. The third, or shortest projection, in Numbe|rr23^ 
uiigbt be dispensed with« For greater: security, I some-* 
times place four or. more tumblers within the bolt, all on 
a common pivot, and each having a slit in a different, 
situation. According to the greater or less number oC 
tumblers the key must have a greater or less number of 
projections, and these projections, each of a length dif<* 
ferent ito^ the length of every other of them, must be 
longer or shorter, as the spaces through which the tum«> 
biers are to move, in order (hat the operation of unlock"* 
ing may be performed, are greater or less^ The aumbep 
of proJecUons may be always fewer by. one than the num-* 
ber of tumblers. However numerous may be the ium**^ 
biers in my lock^ I never have more than one of theQ;^ 
like tumbler A in the lock here described^ which tumbler 
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A is never to be moved. Eiich tumbler yields. to a mode^ 
rate pressure, and may be moved by such pressure 'fax 
beyond its limit. This is an important peculiarity in this 
lock. On removing .the pressure it regains its former 
position. For greater security, I sometimes make the 
steel fence C, Number i, extend rofind as far as the 
bolt B» Three tumblers admit, as has been shewn, of six 
permutations; four wpuld admit of iwenty-fmir; five of 
one faandred and twenty; six of seven hundred, and 
twenty f seven of five thousand and forty ; and eight tum** 
biers would admit of forty ibousand three hundred and 
twenty permutations. The maker, therefore, has it in bis 
power to increase the means of security to any extent a)t 
pleasure. But four tumblers, though admitting o( only 
twenty-four permutations, are,, in my opinion, suffici^M 
tf} defeat every attempt at violation* 

The person making the attempt must, in order (o sue*' 
€ie^dp first construct a false in;etrument, that will-pass the 
wards of tbe lock^. Then he must ascortaiB the n)imber 
<»f tumblers, whose edges present^ it will be recoUiected, 
an even smooth surface to the false tnsirumtnt. Next, he 
mast find out of th€ tweotyrfour permutations (which 
foujc tumblers admit) the particular permutation em. 
- ployed. But all this will not suffice. He must, fur*, 
tfeer, ascertain tbp precise distance to which each of the 
three tumWers intended to. be. stirred is to be moved. If 
any one of these three be moved more, by a hair's** 
breadth, or be i»oved less, by a hair's-breadth, thtia its 
right distance^ or should tbe fourth tumbler be moved at 
• all, even a hairVbreadth, be cannot succeed. Besides, 
these discoveries are to be made at a sfMt which be can* 
not see,.. which is much confined; and between which 
arid tbe key-hole are. several impediments/ By hair's- 
breadth I m^an a space so amaU.ad not to be measurable 

by 
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Ipry the eje. No key ms^de by me will open any locli * 

made by me ejscept its own lock. 

< - 

Number £9 shews a few of the infinite variety of shapes! 
which my keys are capable of receiving. 

I purpose, that to each purchi^ser of a lock a drawing^ 
of his key be giveny so Us that another key may be made 
should the,original one be Iost« 

My lock, in its simplest form, is soph as I have de- 
scribed it, and in this form^ I bdcVe to observe, the tumblers 
may be made without tails-. This lock, as I have de- 
scribed it, thotigh simple a& a common spring-^tumbler 
locky I hesitate not to offer to the publick as superior to 
every other heretofore invented. It is inviolable. 

Part the S^cq-st^.--^ Jn attempt to violate this lock 
must be detected: for this purpose I employ the following 
means. The fence C, Number 2,- conceals from view the' 
tails of the tumblers ABC. The same fence' prevents 
their being seen in Numbers 3 and 4, but they appear ia 
Number 93, or rather the tail of G here appears, for un- 
der this lie the tails of B and A. The'ends d of the three 
tails come close to a small and thin plate of metal, which 
I call the prop 1, Numbei' 3 3. The outer edges of the 
tails touch the cheek 4,5. Number 19 represents this 
prop more fully. It has two pivots, 3 and ?, and part of 
it, c, is lower than another part of it, h In Number 35 
the edge of thi» prop is seen at 1* Its pivot 2, turns iq 
a piece of metal ss, which is ri vetted to the main plate of 
the lock ; audits pivot 3 turns in the cheek, 5,4,5> of the 
lock. On its step or lower part, c, Number 19, presses 
"the spring a b, Number 3 3. By means of this step of the 
prop the end a of the spring a b is removed from the maia 
plate of the lock. This spring is rivetted to the inaia 
plate at itrend b. The end 6 of this spring appears in 
Number h The cheek is made with a space or cavity 
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large enotigli to p^rmtt the spfing itbto act; fti other 
w6rd6 thfc clieefc dcres not ioterftre whh it. The prop 1, 
Namber 33, though it turns on pTvot«y eanm)t turn to- 
9^ards the tails d of. the tumblers farther than m be per- 
pendicular to the main plate of the lock, but it can turn 
/ro;^ the tumblers so fai*;a8 to lie flat agaihst the main 
plate^ with its edg«, 1, removed from the tumblers. To 
prevent the prop tiJrning too far tovvards the tumbteifs, 
tJie spring flfr, that presses on it, has what I shall terih 
a ^ktj^fthr, against which shoolder the prop rests. 

NtJttiber'20 i^pVesfehts this spring with its' shoulder. 

ti, Nntribe'r 33, is the lowier terminatix)n of what I shaW 
call the detecting bar, the ohly support for which is the 
spring tf 5. In Number 2 the ^hote of this detecting bat 
is seen; it k there i^avked with the letters /inn, at^d ?t 
ihoves in a piece of metal t, riveted to the main plate of 
the lock. A portion of the upper part of the dete'ctirtg baV 
is larger thrtn die restof it, In order to prevent its parsing 
down too far throagh j, and likewise to prevent. its rising 
too high. Its upper end is; except when violation is at^ 
tempted, on a Irne and, even with the upper surface of th^ 
lapped pan of theiniiin plate of the Ibck; which lapped 
part is represented in Number \6. In Number ]Sfi a) 
marks' the spot occupied (except when there is an ats.' 
temp tr to violate) by the upper end of the detecting bar. 
In Number \6 the end of the detecting bar is not to be 
«eii; Uiit ^niy its place. An attempt at violation is to be 
supposed to have occurred, and such un attettipt would 
earfse^the dt'tecting bar to fall, as shall prebenlly appear, 
HI ftira9;r, Number 2, would permit it. If the prop 1^ 
Nunber SS,* should be pushed or stirred by the tails d of 
tkf6 tumblers, or by any one or more of them, it itiust 
tuiuso as to lie flat against the main plate of the lock'. 
The* spring a bihv^t press upon, that is, lie flat upon th^ 
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prop, and the dcteciing bar, losing its only support, ifiust 
fall down. The lock being screwed to the froni of a 
drawer, the detecting bar is perpendicular to the plane of 
the horizon, and therefore, losing its support, itmustf|aJ. 

It was inentibned, in Part the First, that the taiis of 
the tumblers ABC were of different lengths. They arc 
so placed, and the prop 1, Number 3 3, is so placed, as 
that if the tail of tumbler A should' move in the least, if 
the tail of tumbler B should move in the slightest degree 
beyond the space through which it would be moved by the 
action of the legitimate key, or if the tail of the tumbler 
C should at all exceed the boiind to which it would be 
moved by the operation of unlocking, in any one or more 
of these three cases, the prop would be pressed upwards, 
the spring a b would press it so as to make it lie closely 
to tbe tiiaih plate of the lock, afSd the detecting ba:r, want- 
ing the support of the spring, which >vou1d have followed 
the pfbp, would fall,' leaving to the view of the proprie- 
tor of the lock, when heshould next open his drawer, a 
hole in ;ihe upper part of the lock, as in Number 16; 
which hole, had there been no attempt at violation, 
would be filled to its upper edge with the detecting bar. 

The key, in \ performing the operation of unIockin|^ 
sends the ends of the tails of the tumblers B and C^ as 
far as the end of the tail of the tumbler A, (which at all 
times is to be stationary,) so that in this operation all 
the tails are within a hairVbr^adtli pf the prop 1, Num- 
ber 3 5, but in this operation none of these tails can 
touch it. A false key, that should stir the tumbler A in 
the least, ^of should move B a hair^s-breadth more than 
its due distance, , or C a hairVbreadth more than its 
proper path^ would cause the prop to. be touched, and 
tlierefore would move the prop so as to make it lie closely 
to the m$iin plate of the lock, and with the prop the 
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spring a i, which would lie flat upon the prop. The de- 
tecting bar would then fall, having no support, and thus' 
an attempt to violate would be indicated. 

dumber 18 gives aside view of this spring, the prop, 
and the detecting bar. 1, 2, is the sprjng, s is the prop, 
and nn is ihe'' detecting bar, which moves through x. 
A portion is visible pf the lapped part of the plate of the 
lock, through which lapped part the detecting bar n n 
moves. 

To obtain a purchase (to use a technical term) on the 
prop, I sometimes make a little chamber in the main plate 
of the lock, and in this chamber I cause the prop to turn 
on its pivots, jn order that the. pivots may be further re- 
moved from the euds of the toils of the tumblers, Chan 
the pivots are, according to the annexed drawing. I 
sometimes give to the end of the tail of each tumbler the 
shape represented in Number 34. When I make the 
ends of the tails of the tumblers of this shape, I place, 
nearly on a line with the prop, and between it and the 
rim of the steel fence C, which fence is seen in Numbers 
Q, 3, and 4, a small thin plate of metal, which I sball 
call a lever. Number 3 5. It is bent so as to be at right 
ahgles at ^,6. At 5 it has a pivot, which plays in ss, 
Number 3 3, and at 6 it has a pivot which plays in the 
steel fence. This lever is so j)laced, as that the end of 
the branch fi, Number 3 4, of the tumbler, comes closely 
to Its loweV part 9, Number 5 6, which part ,9 is perpen* 
dicular to the main plate of the lock. The end 7 of this 
lever is behind the lower end of the detecting bar. 
,' tVlien this addition to the detecting apparatus is elxi- 
ployed, the detecting bar is made so as that li small por- 
tion of its lower end rests on the prop, which cannot be 
made to lie flat against the main plate unless it be disen- 
gaged' from this small portion (of the deti^cting bar) that 
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jtig apparatus I att^^h to tl^je lowef ^nd of ibe de^^e^tkig 
bar a weak spring, that pi:es3es gently agjavnst, or rather 
touches; the ipside of the<;apof Une McJ^. WhenUlHs 
addition to thje detecting appa/atp? is adopted, the dei* 
tweeting bar cannot descend unless ieach of two things 
happen; that is^ unless the prop be pri^ssed upwarxis, -by 
onp or Kopjre of the tumbler^' tails, and unless the l^wer 
end t)f the detecting bar be moved so near to the .cap of 
the lock as ((lat its lovver end will be disengagjed from the 
^f.op. If .th|S^e ^v^'o UiingS'should happea simultadeo)adj 
the detecting b^r will f^U, aqd pot Qthefwis/e. But they 
yyill Ij.app^n sioaultaneoi^sly or not at all; because, should 
a tpoibler* press t)ie prpp by iu tierp^ination 1, Ntuxi-^ 
^er 3 4; it must of necessity by it^ branch d, Numbef 34> 
xfifiVQ the part 9 pf the leyer 5,6, 7; 3,9) Number dS, 
apd the part 9 of the Ifver beimg th^s pressed, its other. 
part, 7i 8, ¥yill be rppaoyed further fropi t^e main plate of 
the Ipcky inasi^uchas the l^y^v turps on the pivot 5, &, 
>vhi:cb ptvpt is paralliel to tl^p m^in plate, and also hori-p 
zontaj. If 7, 8, be tbqs femoved, thie detecting bar wjU 
J3y jt be removed frooa jtsresj on the prop* If the tail.df 
any one of the tunxbljer^ should press the prqp, the lievejr 
af^ the samp tiipp ma^t remoye^ the loiirer end of the de* 
tectiog bar from its re^t on the prop, by piecing it xiearei 
to the cap of the lock. The detecting bar canoot fall odt 
less the spring a A l^fumher 33, be removed f the spring 
a b c^nnot^be if^pioyed unless the prop on. which it rests 
be reoiov^d, £|nd the prop cannot be removed unless the 
detecting bs^r be removed. ]^ow all this is done by the 
slightest impulse of any ope of the laila of the tumblers^ 
^i| ttb^ legitiipiate key q^^ neyer prodtice such, aa im-* 
p.ul$e. A false key will. 
(p order tQ f^tcilit^Lte \h^ r^adjfistmept of the deteqt- 

ing 
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it^g 9ijf^rMn», i^rter ^d attempt ^o violate, I sometimM 
m^k^ a part of the main plate of the Jock moveabie, op 
,m4 dpwD, iD grooves ; which movicable part, when with- 
drawn, brings with it the detecting bar, 'the prtxp^ and 
ike lever, if there be a lever. This moveable part is 
l(ept steady by a bolt^ like that represented in Nuaiber^l, 
and, like tlie bolt in Nunaber 21, this bolt is on the cater 
piVt of the main plate of the lock. 

The .simplicity of the lock is not affected by this appa- 
ratus for betraying clandestine efforts to open it, the ope- 
rations of lacking and unlocking beitfg quite int]ependen.t 
of such apparatus, and therefore the loek may be consi- 
dered to be independent of it. . - 

'Number SO represents in shape and sice a padlock, 
made on the foregoing principles. The dotted line €, 4, is 
that part which, by turning on a pivot at 2, can be 'made 
to embrace part of the thing to be fastened, and which 
part so turning is technically termed the shekel. The 
tlotted part 4 goes into the body of the lock at an dpen- 
ing at 3, and there is a hole at 4 to receive the bolt of the 
loek when the part 4 is introduced into the lock. The 
drawing likewise represents the shekel, as it would ap- 
pear when the lock was locked. 1 is the key-hole.- 

Number 31 is another view of this padlock. An at- 
tempt at violation causes a bar to descend, which is not 
here visible. If this bar should lose the support of a 
spring and a prop within the padlock, and which spring 
a«id prop resemble a b and 1, Number 3 3, it, that is the 
detecting bar, falls into the lock as far as 5, leaving visi- 
ble a hole (which<^were' there nb attempt-at violation would 
not be) in a part of the lock under the shekel, and near 
to the pivot 3. An attempt to violate this padlock will 
therefore be discovered. .*; . 

The indication of an attempt to violate this lock, when 

securing 
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securing B loap-bo^rd or a ^\e; (ia Wfiiift situations the 
bolt moves horizontally,) is ' prbdu<*e<f b^f* th^ bar n « ^,, 
Nttoiber 9, ffttling, not '^rpenfdidul^rly but obliquely, 
iato tl3etoelrj^^)e&ving visible^ cavity if) that part of the 
lock which is'l^vel with the edge of the door or gate, and 
which canity <3an» never appear unless violation be at- 
tempted* . 

Part the Third. — This lock is as Ittth violable dyihc^ 
maker of it as by any other person^ To this en^l 1 make 
ceuaiq parts of the lock and the key moveable. 

Number 21 represents the outside of the main plate of 
the lock. A A A A are the holes through which it is fas-» 
tened on the drawer. £,2, 2, is a bolt, on withdrawihg 
which, a part^ xxx, may be M'ithdrawn. An inner view 
of this, moveable part is given in Number 6. 

Number 22 is a view of the inside of this moveable 
pact, without bolt or tumbler. Along Vrith this moveable 
pait, Number 6, there are reinoved the bolt B B,^ the 
spring 2> 2, and the tumblers 6il their common pitot 4* 
The tails d only of the tuiD biers can be seen here. 

Nomt>er 7 is another view of the inside bf this move^ 
able part, and in this view, the cap of the bolt beidg rcf* 
moved, the whole of the tumbler C appears. 

N4imber 6 represents the bolt ^sif'would appear af^er 
the operation of 16ckit)g; Number 7 as it Would appear 
after the operation of unlocking. . ; '*' "^ 

In Number l6, 2^2, represents the- ut)t>^f part of ibis 
moveable piece. This moveable piece fits Qtcely in tab- 
bets in the main plate of the lock ;. and by means of these 
rabbets and the bolt 2, 2, 2, ' Nuntfber 21, it is as firm ii 
any other part of the 'lock.- The ufoveafah^'part Being 
withdrawn, and the cap beingreiBoved fiiom the boh, t1ie 
tumblest can be^ taken off from th^ir piyoV'4, Ndmbery, 
and shifted into new varialiohs of, positions. 

To 
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' To prevent the ftciipb of ike spring £,<, while sbtfting 
the tumblerS) there }s'a«mall hole iti the maid plate of the 
lock, into which bole, a \m being iDaerted^ the Spring h re- 
strained from its action, and thus the tumblem may with-* 
out difficulty be reiBoved and shifted. That part of the 
pivot 4, Number 7, on which the three tumblers turn, is 
divided into three portions, marked 1, % 3. The por-» 
tion nearest to the muin piute of the lock is marked with 1, 
and the portion furthest from the main plate with three ; 
the middle portion is marked .with S. A permutation be- 
ing chosen for the tumblers, and they placed accordingly, 
the cap of the bolt being restored, so as to make the in- 
side of the moveable part resemble Number 6, and the 
moveable part being put in its place, and secured by the 
bolt d, 2, £, Number 21, the key is to be adapted to the 
chosen change. 

Number 25 is a view of the key fit for a choice of per- 
mutations of tumblers. BC are projections on its nose*, 
and on the side of its bit are the figures 1, 2, 3. ^ 

Number ^6 is a view of the end of this key ; 2 is a dove- 
tail. Those parts of the bit which are not occupied by 
the projections C B are the parts of the key which touch 
and act on the plate, and the cap of the bolt in the opera- 
tions of locking and unlocking. The part of the bit next 
to the projection C acts on the plate of the bolt, aud the 
part of the bit next B acts on the cap of the bolt. The 
projections BC on the key. Number 25, are moveable. 

Nun^ber %7 is a, view of the projection C of Number 
25. Tbi.s projection,.. as well as the projection B, has a 
dove^tai)^ which fits into ithe dovetail 2, of Number 26/ 

I^i^mber 28 is s!k v^de view of^tbe projection C. The 
dovetail in, the pose of the key extends no further than 
where the* projection C is placed in Number 25; The'' 
prbjectipns B C on^the key. Number 25, can be removed 

from 
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froift the key, or put ap^n ilby at plefwup^'; aad their po- 
sUions oil tbe nose of the key caa be aiwarys vjM'ied'i At 
fH^esent the projecuofl C occupies tbe position 3 of the 
jEey> because the tumbler G occupies the position S on 
the pivot it] the locjc, and the projection B af the key oc- 
cupies the position % of tbe key^ because the tuulbler B 
occupies the position t on the pivot. There i&no projec*- 
jtion from the position 1 of-the key. Number @5, becaase 
.the tumbler A, which occupies the position 1 of the pr^ 
vot^ is not to be stirred at all ; and any projection on the 
position! of the key would have the eflect of stirrirtg the 
tmnbier A. ' When the projections are placed in their 
proper stations on the key, they are seenred by a screw, 
tbe head of which appears in Number 9,5, These move- 
able projections, of the key are ks steady and an strong as 
any other part of the key. Thus the key and' the lodk> 
however numerous the projections and tunAllers, oati al- 
wayjs be varied, and always be made to correspond. 

By adopting a new -permutation of projections* on tb^ 
key^ and a correspondifig' permotation of lumbiersv this 
lock is not vioiable by its maker. ' ' . 

Nunaber 31 represents a padlock made on these prin^ 
cipiea^ The part 1, when the padlock is unlocked, when 
the bolt X is withdrawn, and when a screw, that! appears 
14^ Ntimber 31, is removed, can be turned on a hinge at 6^ 
aod being: turned over so,far as that % resK^faes 7,- any. de^ 
sir^d perm4itation of tumKIers diay be made, they and 
their spring, and the bolt of tbe lock,: beitfg fftsten(^d to 
and turbingout with the part 1. 

The part V being restored to its place,, in wbioh place ^ 
it' is kept fast by a sc^rew and the bolt a?,, its' end £ pre- 
sents a hole for the part 4t of tbe padlock to tenter into 
when the operation of locking is ta be performed : and' 
th^9|. not only is the padlock locked> but tlie pait 1 if 
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by the saixne operation likewise locked^ the boh of the 
pitdluek parsing through 4^ and also tbrou^b tbe eB4^9, of 
the moveable part 1. 

Number 32 gives a side view of this padlock* 

Part the Fourth. — The thing to bc( secured by a 
lock is often so ill finished, or so ill com^tructed-f as that, 
the bolt securing it is accessible to a file or a saw, or to 
4 corrosive substance. To guard against these dangers, 
I sometimes make my bolt of steel, and t insert into it 
one or morje pieces of fiint, (eotelop^d with a thin coat- 
ing of lead tp resist floofi^ acid,) or I insett into it on^ or 
more pieces of Wedgwood'd porcelain, such a« that of 
which mortars and pestles are made. 

Paut the Fifth.— I» orderforther tod^ter from any 
attempt at violation of this locky I sometimes construct it 
so as that such an attempt most produce an alarmiD^ 
fioise. This is effected by the ^tion of the spring «i ft, 
Nvmber 3 3, when it is disengagedy which can only hap- 
pen on an attempt to violate. The aoise is made by a 
fattie, a elapper, a plate of metal striking a flat board, a 
bell, or by coadeiitsed' air (within a tube) bursting a ka^- 
tiver cover of this tithe, which cover is protected from 
Much disruption by a metal cap,^ but only so protected 
until the action of the spriog. « fr, Num^ber 3 S, may hap- 
pien to rcimove this eap. 

Here I shall observe, that, according, to the principles 
alrMdy expiaieied, an- atteudpi to violate this lock will al- 
ways aibrd a nnyving power, by which many objects may 
be effected. 

Part the Sixth. — i sooietlimes^ construct thialock so 
B» that an aitentfpt to violate ii^ eau«e^ to be exhibited an 
mdication that such an attempt was made to every per- 
ion who tnay chance to look at the thing secured, as, for 
instance, a drawer. This is effected by the disengage- 
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ment of the spring a 6,- Number 33, letting fall a; bar 
within the lock, the end of which bar is, until an attempt 
to violate be made, on a level with the outer surface of 
the front of the drawer, but, falling, a cavity appears in 
theTront of the drawer. 

Part thie Seventh. — I sometimes construct thifc 
lock so as that, where local situation does tiot forbid, the 
person making the attempt will, without sustaining per^ 
soj^ai injury, be caiight and detained. The. means by 
which this is effected I think it better not to piiblish. 

Pari' the Eighth. — 1 sometimes construct this lock 
'so as that aa attempt to violate it must cause the false inr 
strument used in the attempt to be detained. When this 
effect is^ produced the lock becomes unopenable by any 
ttieans, even by its legitimate key, and recourse must be ' 
had to the sledge, t,he saw, or the chisel. . Such being its 
character, an attempt to violate this lock will seldom be 
made; but this effect will not be produced till after a 
continued, dexterous, and determined effort at violation. - 
If inviolability is the first object in the formation of a 
lopk, the more serious, the more terrible, the conse^ 
quences of an attempt to violate it are made, the better. 
I produce this effect' thus :. when the spring a &, Num* 
ber 33, is disengaged by an attempt at violation, it re- 
leases a spring that throws out of the main plate of the 
^ock a piece of steel into the-lock, which piece of steel 
when thrown out occupies the space through which onjy - 
the fdse instrument employed to violate could return to 
the key-hole. ^ . 

f^ART THE Ninth. — I sometimes construct the. key 
for this lock so as that, if lost or carelessly kept, a person 
finding or procuring it shall not be able to perform th^ 
operation of unlocking. This object is attained thus: in 
som6 spot of the nose of the key, from which should 

issue 
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issue no projectioni I ihsert a mock projection, ' so ^on- 
triTed as to be removeable in a moment^ and without 
trouble. 

Part the Tenth. — 1 sometimes construct this lock 
and its key in such a manner as to obviate the danger 
which might arise from the key being negligently left in 
the key-hole after the operation of locking. This end is 
attained by having within the pipe of jhe key a spike, 
one end of which passes out into the handle (or, as it is 
technically termed, the bow) of the key. The spike of 
the lock which enters into the .pipe of the key is, when 
the lock is to be opened^ pressed by the spike in the pipe 
of the key a certain distance, known to the proprietor of 
the lock, and which distance is indicated to him by a 
weak spring, on the spike in the pipe, pressing into a 
notch in the shank of the key. In performing the ope- 
ration of unlocking, the end of the spike which enters thj^ 
bow, is to be pressed by the finger until the weak spring 
enters the notch. The pressure continued further would 
hinder the operation of unlocking. With the spike of the 
lock is connected a bar, at the end qf which is a projec- 
tion. In order to permit the key to reach the bolt, the 
projection at the end of this bar must be sunk within the 
main plate of the lock. This is only to be effected by 
pressing the spike in the key to its proper distance. To 
do this a knack, acquirable by some practice, is requisite. 
Should the spike of the lock be pressed too much, it 
would throw out of the main plate an impediment to the 
progress of the key. 

Conclusion. — AH the properties described in the se- 
cond^ fifth, sixth, seventh, and eighth parts of this spe^ 
cifi.cation, depend on mechanism, whiich adds no com- 
.plexity to the lock properly so called, every part of this 
mechanism being dormant, tfnless brought into fiction by^ 

U 2 as 
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an attempt at violation. It olay be proper^ hovever, to 
state, that the locks which I employ for my own use have 
no properties and no parts, save those described in tho 
first, second, third, and fourth parts of this specification. 
I have contrived means to produce the effects, and to 
yield the properties described in the other six parts, in 
order to gratify as great a variety of tastes as possible. ' 

A purchaser can obtain a lock, large or small, for the 
fastening of any thing which may be fastened by a lock, 
simply as tl is described in part the first, or he can pro* 
core one possessing further the piroperties described in 
the Qther nine parts, or in any one or more of these nine 
parts. 

This lock deters from attempts at violation. It not 
only secures property, but it prevents crimes. Il mefits 
therefore, perhaps, some attention. I have presumed t^ 
call it the InviolabU Perfect Lock, 

In witness whereof, 8cc. 
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Specification of the Patent granted to William EvEfra 
Sheffield, of the Polygon, Somers Town, in the 
County of Middlesex ; for divers Improvements in th^ 
working or manufacturing Copper and its Compounds, 
and other metallic Substances, or any or either of tht 
same. Dated Septem^ber 23, 1814. 

With an Engraving. 

X O all to whom these presents shall come, fce. 
^ow KNorw YE, that in compliance with the said proviso, 
I the kaid William Evetts Sheffield do hereby declare 
that the nature of my said invention, and manner of 
performing the same, are particularly described and as- 
i^rtained in manner folbwing; that is to say: My first 

improvement 
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improl^ement doth consist in the working or manofactar* 
ing copper and its compounds, containing chiefly, or for 
the most or greater part, copper along with other metals, 
by subjecting the same copper or its compounds to the 
process of cementation by heat, in a closed vessel or fur- 
nace, along with charcoal of wood, fossil coal, charred 
or animal coal, or any other substance, consisting for the 
most part or proportion of coaly matter, but in general I 
give the preference to the charcoal of wood. And that, 
with regard to the su'bdivision of the parts and enlarge- 
ment of the surfaces of the said copper or its compounds, 
whether by granulation or otherwise, and also the ma- 
nagement and application of the heat, I do conduct my 
proce3s according to and in like 'manner m the well- 
known processes of technical and philosophical che- 
mistry, relating to cementation, which are generally prac- 
tised and understood. 

And I do hereby declare, that the effect of my said 
process of cementation upon qopper, and the compounds 
thereof, as aforesaid, according to the extent to which the 
operator may be required or disposed to carry the same, 
is either that the copper becomes more completely re- 
duced or deprived of oxygen, or that a portidfh of car- 
bonaceous or coaly matter does probably or may become 
actually united or combined with the copper or its com- 
pounds as aforesaid ; but thai the copper or its com- 
pounds as aforesaid do by such treatment become better 
in quality for various uses, and in particular for making a 
very superior brass, by uniting the same with good zinc, 
either by direct mixture or by using calamine, or other fit 
ore of zinc. 

And, farther, that in my said process of cementation I 
do in preference use a degree of heat somewhat greater 
than is fit, and used for annealing of copprer ; or other- 
wise 
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trise I do carry my heat as far as that of fusion ; and that 
I do consider my copper^ or the compounds thereof as 
aforesaid, to be sufficiently and well cemented when the 
surface thereof (examined by a magnifier if necessary) 
does present a striated or dotted form, structure, or ap- 
pearance, very considerably resembling that of the skin 
of the tip or inner extremity of the finger. 

And I the said William Evetts Sheffield do hereby far-. 
ther declare, that the second improvement, compre- 
hended in my said invention, doth consist in the working 
or manufacturing copper and its compounds, and other, 
metallic substances, or any or. either oF the same,^ into 
sound and perfect wire, provided the said copper and its 
compounds, or other metallic substances, or any or either 
of the same, be of such nature as to admit of being wire 
drawn ; and for the said purpose I do form my metal into 
plates, as shewn at A, Fig. I, (Plate Vl.) in the drawing 
hereunto annexed, and do afterwards, by means of cut- 
ting and rounding cylinders, of the nature or description 
shewn at D, having edges opposite, or very nearly oppo- 
site, each other, with the usual supports and adjustments 
for regulatiug the distance thereof, divide, or very nearly 
divide, tbp said metal into round or rounded pieces, with- 
out producing any flexure, or over-lapping of the edges, 
(such as are produced in the common way of making 
wire, and do render the same hollow and unsound) ; and 
I do afterwards, if need be, complete the division, by se- 
parating the parallel pieces by any ordinary means. And 
in case there should be a small portion or fin left upon the 
surface of the metal, I do cut off the same by a fit tool or 
implement, and do then proceed to draw down my metal 
Into wire of the size required to be made. 

And, lastly, in the s§id drawings the letter B denoteai 
(by a section) the metallic plate, partly notched or cut 

by 
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by the cylinders set at one of the distances by adjust- 
ment; and letter C denotes (by a like section) the same * 
plate cut through^ or very nearly through, by the cylin- 
ders set close together, or nearly so, and to be afterwards, 
if TKded be, separated by any ordinary means ; and E re- 
presents, by a section, a plate, or piece of steel or metal, 
having a steel piece at g, at the mouth of the hole g A, 
and in either case the steel mouth at g is formed, by 
external chamfer, into an edge, and ifr used to cqt off 
the small portion or fin from the surface of the metal As 
aforesaid, by drawing it through the said hole. 

And, lastly, although said drawings are made to cer- 
tain I'elative dimensions, as to the parts thereof, I do ne- 
vertheless declare, that the same will require to be al- 
tere4,and used according to the size of the wije, the. na- 
ture of the work, and other circumstances, which every 
fit workman, in work of this or the like nature, will rea- 
dily understand. 

tn witness whereof, 8cc« 
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Specification of the Patent granted to Willi /^m Wood, of 
Shadwellf in the County of Middlesex ; for thi Manu- 
facture of a Material or Materials, and the Application 
thereof, to the more effectually making water-tight and 

- sea-worthy Ships, and all other Vessels. 

Dated March 9, 1815. 
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O all to whom these presents shall come, &e^ 
Now KNOW YE, that I the said William Wood, in com- 

• 

pUance^with- the said proviso, do hereby specify, describe, 
and. ascertain the native of my invention, and do declare 
that the same is to be performed in planner following ; 

that 
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that is to say: My iavention con&isti in tbe application 
of sheets or flat pieces of felt, maDufactured and pre- 
pared according to the hereinafter-contained description, 
-to ships and other Tes^li, for the purpose of preventiiig 
leakage^ and so to effect t^e better preservation of tbe 
said ship and other vessels, and tbe good condition of 
their cargoes. I do declare, that for these purposes t 
take hair, wool, cotton, or other isaterials vrhich have 
tbe property of felting^ which I nsanufactiire into sitecte 
tor pieces of the size of about three feet in length, by a 
width of about sixteen inches, wbicb is tbe size 1 find io 
practice the most convenient to apply to the object to be 
covered with these sheets. In the choke of materials I 
use wool or hair, either by themselves or mixed with 
each other, or with cotton, or any material fit for tbe 
purpose, in such proportions as experimeivt shall: deter* 
mine necessary to produce a compound which will feh 
properly. Thus, iF. I wish to make a sheet of twelve 
ounces weight, and I find on trial with equal quantities 
of hair, wool, or cotton sheet, the mixture does not felt 
readily, then t'add wool to the compound, in small quan- 
tities, as, for instance, of two ounces at ,eacb experi- 
ment^ taking away an equal weight of the material al- 
ready mixed, at each addition of the wool, until I find< 
the whole mixture felt properly and easily. It is only 
necessary to make this experiment on the relative pro- 
portions of the materiarh at the first irse of a fresh pur- 
chase of materials, oc an untried parcel of materials. The 
due proportions of the mixture, if any mixture is req^uired, 
being duly ascertained, I take the quantity I mean to 
use in the sheet, according to its rneended dtmensTon», 
and bow it finely, according to the methods well known 
and practised in heat matting. I gather th<e materials 
thus bowed, and arrange them in the figure of the sheet 

J wish 
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I wish to make with b piece of basket work, with which 
the workman lays the materials together more lightly and 
vniformly than he could do with the bands. Sheets of 
the dimensions of three feet by bne foot four inch^^ are 
made of about half an inch in thickness^ more or less, ex- 
cept about an inch in width from each edge^ through 
Tivhloh* width the thickness gradually diminishes to the 
outer edges, as in Fig. 2 (Plate VL) of'the explanatory 
drawing, which represents the cross section of a sheet 
A B, the thickness .of a sheet C D, and D £^ the two 
Outer edges gradually diminishing in thickness to the 
edges C and £^ the width of this gradually diminishing of 
the thickness of a sheet willdepend on the dimensions of 
the sheet ; it will generally be from one inch and a half 
to three inches. The materials of the sheet being thus laid 
ready for felting, a straight edge is applied to each edge, 
and the sheet trimmed or cropped to its proper dimen- 
sions with the finger and thumbs when the sheet has, 
by pressure with the basket, acquired sufficient consist- 
ency to bear folding, it is folded in a wet cloth, such as 
is known in hat making by the appellation of the basin 
cloth, and is then laid ,upon a hot iron plate. When it 
IS worked gently with the hands, after the known prac- 
tice of felling among hat-makers, fur about ten or fifteen 
minutes ; the cloth is then unfolded, and if the felting is 
suffic^iently advanced for the sheet to bear folding up, 
any thin or defective parts are then made good by the 
addition of fresh mateiials, efnd the felting process is con- 
tinued till the sheet has acquired sufficient hardness and 
firmn<ess to bold .well and completely together. 

In the process of felting I use the usual and well-known 
practice of bat-makers; and I fold one or more sheets in 
the basin cloth at one time. I bow and felt either by 
band, or with the assistance of such machinery as hat- 
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makers in general do, or may avail themselves of^ for 
those purposes^ according to the scale of the operation. 
The sheets being thus folded and formed, are then read^ 
for the final process of tarring, which I perform in man- 
ner following* I take Stockholm tar, Archangel tar, coal 
tar, or any other tar, hut in practice I prefer thick 
Stockholm tar ; to every barrel of which I add about half 
a hundred weight of pitch, but which mixture is discre- 
tionary. I then heat the tar, or the compound of tar and 
pitch aforesaid, to a convenient and sufficient fluidity to 
the weather, and the natural consistency of the tar. I 
then add about one quart of oil to every barrel of the tar, 
or compound of the tar and pitch, if any other mixture 
is required,' such as brimstone, arsenic, or any other pre- 
ventative for worms^ I apply them, and I then proceed 
to dip the sheets of felt in the mixture. This operation I 
perform in the following manner. A cistern, kettle, vat, 
or any other suitable vessel, of an oblong shape, or any 
other convenient or suitable ishape, contains the mixture 
as the vessel A B C D, Fig. 3, in my explanatory draw- 
ing, over which I place two cylindrical or other suitably 
figured rollers £ and F, which are supported by any con- 
venient and proper frame-work, suitable to their size and 
weight, and they are made to revolve each in a contrary 
direction to the other, by having a toothed wheel or pi- 
nion set on the end of each ; and one of them, as £, 
' being worked by a winch, the pinions working into each 
other, the lower roller F will revolve on a contrary direc- 
tion ti> the upper roller £, which is turned by the winch, 
' or each roller may have a winch, as in Fig. 4, by which 
two men may turn them in opposite directions. The 
rollers are hollow, and are moderately heated, either by 
iron heaters, which are applied within them, or by the 
introduction or passage of steam, at a sufficient tempera- 
ture. 
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ture^ or by any other convenieDt and sufficient mode of 
supplying heat which may suit the state of the machinery 
and operations. A man stands at the end A of the vat 
or vessel containing th^ mixture, see Fig/ 5. He takes 
a sheet of felt, K L M, and holding it in both bands,- by 
the upper edge of one of the shorter.sides, as K, he dips;, 
it in the kettle, as shewn by the dotted line K LM, as 
far as th^e line L. He then presents the end K, which yet 
remains nndipt, to the roHers, and introduces it between 
them, as in the figure. The rollers are then worked by 
any of the afore-described methods, in the direction in- 
dicated by the darts, marked on their ends in the figure, 
unitil the end K of the sheet of felt has descended so far 
into the mixture that the portion of it which was left un- 
dipt by the workman at A has descended into the mix- 
ture, and is dipt, as in Fig. 6. The motion of the rollei's 
is now stopped, and the workman at A turns the end M 
of the felt over the upper roller E, as in Fig. 6. The as- 
sistant at B holds the end M, which is now turned to- 
wards him, and the rollers are worked in the opposite 
direction, as is indicated by the darts marked in their 
ends in Fig. 7. The sheet of felt will now be gradu- 
ally released frot#the rollers, the workman at B still 
holding the end M, and he takes it from the vat com- 
pleted, The space between the "rollers which regulate 
their pressure on the sheet of felt, and also the quantity 
of the mixture which is expressed from the sheet, is ad- 
justed and preserved by levers and weights, or by any of 
the obvious and suitable methods known to mechanics 
for adjusting the pressure of rollers. 

I further declare, that I apply my said invention, ma- 
nufactured and produced as aforesaid^ in mannerfollow- 
ing ; that is to. say : The bottoms, and sides, or those 
parts of the ship or vessel to which the sheets of felt ar6 

X2 to 
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to be applied singly/are first payed over Xvith tar> or a mix* 
tare of tar and pitchy or other adhesive and proper ura- 
terial of that nature, according to the known practice of 
shipwrights; and the sheets of felt are theii placed singly 
and in succession upon the parts required to be protected 
by them, due care being taken to overlap the same and 
eads, and the same is then held or fastened on by proper 
nails. In applying the sheets of felt singly, and in suc- 
cession to each other, the edges and end of those already 
fixed are to be payed over with the materials already 
used. In paying the surface on which the sheet of felt is 
applied, and when the sheets are placed and fixed as 
aforesaid, the joinings must be carefully payed over again 
with the same materials before used. In paying I also 
apply the felted sheets previous to their being tarred, by 
applying tar or nuxed stuff to the ship or vessel, the part 
being prepared as before described, and raiding the said 
felted sheet thereon, in the same way as above described ; 
and afterwards I apply the said tar or mixed stuff to the 
outside by the usual means, but I prefer the before-<men- 
tioned method of preparing this felt, and applying the 
said mixtures. The adhesion of the sheets of felt to the 
parts to which they are applied may%e further seeured 
by a covering of thin plank or copper sheeting, or by 
any other of the obvious and suitable methods known and 
practised by shipwrights. When in covering a surface it 
is found necessary to cut a sheet of felt intQ^any smaller 
pieces, the cut ^dges, which will then be thick, must 
be reduced to a sloping edge by a knife, or' ather suit- 
able instrument. Sheets or pieces of felt may beneficially 
be cut ibto narrow strips, for the purpose of filling in 
seams, or other hollow or vacant parts. 

I further declare^ that I claim only as my invention the 
production of the aforesaid sheets or pieces of fitted ma- 
terials. 
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terials, manufactured and prepared as aforesaid^ far the 
purpose of applying them to the bottoms and other parts 
of ships and'Olher vessels, for. the prevention of leakage^ 
as aforesaid. I claim the substance produced as in ita 
finished state, and its application as aforesaid, and not 
ally part of the process by which it is ojt may be pro- 

ducied. 

f 

And I further declare, that the herein^-contained de* 
scriptions of process are set dowaby me for the sole pur<^ 
pose of explaining the nature of the substance produced, 
and the most simple manner of producing, it, intending 
to avail myself, in my processes of production, of all such 
devices and machinery known and practised by hat* 
makers and others as I lawfully may, or, according to the- 
state of my operations, I may from time to time judge 
necessary and suitable. 

In witness whereof, 8cc. 



Specification of the Patent granted to Robert Dickin- 
son, o/* Great Queen-street, in the County of MtddUseXf 

• Esquire; for a certain Improvement or Improvements in 
the Manufacture of Arrets and other Packages made of 

- Iron and other Metals. Dated Deceml)er 10, 1815. 

XO all to whom these presents shall cqmei'&q. 
Now KNOW X£, that in compliance with the said pro- 
viso, I the said Robert Dickinson do hereby declare, 
that the nature of my §a'^d invention, and the maqner in 
which the same is to, be«perform9d, are particularly de*- 
scribed and asoert^^in^d in mann^rfollowing r that is to say; 
Within each end of the barrel made pf iron, or any otiier 
metalj I place an iron boop, so formed that it shall, for 

^bou.t ctn^B half pf. its breadtb^^ be in contact with the in- 

- side 
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side of the barrel, the other half receding inwards a lit- 
tle way, and then g'oing in the direction of the side, so 
as to form a recess or groove to receive into it the edge 
of the piece which forms the top or bottom. The said 
piece being formed of a diameter somewhat greater than 
that of the barrel, and having its edge all round turned 
up at a right angle, or nearly so, to the plane of the top 
or bottom, commonly called the head, (somewhat like 
the lid of a common circular tin snuff-box,) in such man- 
ner that the diameter of the flat part shall be such as to 
go within the edge of the cask or barrel, the turned up 
/ edge or rim going into the foresaid recess or groove. In 
which recess or groove is previously introduced, with any 
prdper softcement,afilletingof hemp,cotton, or any yield- 
ing substance fit for the purpose ; that the said turned up 
edge or rim, when pressed home against it, may form a joint 
sufficiently close to retain fluids of any kind intended to 
be put in the cask. The top and bottom are then pressed 
home into their respective recesses ; they are kept in their 
places by a hoop of iron, of a breadth equal to the chime 
intended to be given to the barrel, fitted into each end 
of the barrel, pressed home against the head and bottom ; 
another fillet of hemp, or any fit subsance, being previ- 
ously put in all round under the said hoop, with some pro- 
per cement, still more effectually to make a safe tight 
joint. When the top and bottom, with such hoop on the 
outside of each respectively, are pressed home to their 
proper bearing, the said hoop is secured on its place by 
pins passed through the said intei^nal hoop, through the 
side of the cask, and through an outside hdop, One but- 
side hoop being put on at each end to give still more 
strength to the chimes the said pins being either screwed 
in or secured in their places by rivetting. The said out- 
side hoops may be made of flat hoop iron, in the usual. 

way 
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way in which iron hoops are made; but I prefer hoop 
iron, rolled for the purpose, of such a form as would be 
exhibited by the remains^ if a cylindrical rod of two- 
thirds/ or three-fourths have been taken away longitudi- 
nally. By adopting this'form, the hoop, though left flat 
within, to embrace the surface of the cask, is rounded in 
its breadth without, somewhat lik^e a common wooden 
hoop, so that being narrower in breadth, or thicker in 

" the middle/ than a common hoop of the same ^weight 
and diameter, it presents less surface for the destructive 
effects of oxydation or rusti'ng than a hoop made in the 
usual form, and consequently will last much longer* I 
also furnish the iron barrels with a metal valve, so con- 
structed as to open outward by the internal pressure pro^ 
duced by the expanding of the contained fluid when its 
temperature happens by any means to be raised higher 
than at the time when it was introduced. In the mere 
construction of the valve I claim no originality of inven- 
tion, as any construction fitted to act well in the manner 
statedjt, and to allow a part of the contents to escape 
when expanded, will answer the purpose; but the appli- 
cation of a valve to caskd or barrels destined to contain 
tar, oil, varnish, and other liquids, which by their ex- 
pansion in warm climates, or by heat generated in any 

, way in the holds of ships, often burst the vessel intended 
to preserve them, is, I believe, new. 

In witness whereof, &c. 
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On Soils: thiir comtitueni Parts. On the jinaJysit of Soils, 
Of the Umofthe Soil. Of the Rockt and Strata found 
beneath Soils. Cff the Improvement of Soil. 

By Sir Humphhy Davy, LL.D. F.R.S. L.&.E., 8cc. 

With a. Wood Engraving; . 

(Continued from Page 105.) 

X HE best method of collecting the carbonic acid, so 
as to discover its voluoie, is b; a peculiar pneumatic ap- 
paratus, in which its bulk may be measured by the quan- 
tity of water it displaces. 



A B C D represent the different parts of this a| 
paratus. A, represents the bottle for receiving ll: 
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soil. B, the bottle containing the acid, iiirnished with 
a stop-cock« C, the tube connected with ' a flaccid 
bladder. D; the graduated measure. £, the bottle for 
containing the bladder. When this instrument is used^ 
a given quantity of soil is introduced into A. B is^ 
fiUed with muriatic acid, diluted with an equal quan- 
tity of water; and the stop-cock being closed, is con- 
nected with the upper orifice of A, which is ground to 
receive rt. The tube D is introduced into the lower ori- 
ficeof A, and the bladder connected with it placecf in its 
flaecid state into £, which in filled with water. Th6 gra- 
duated measure is placed under the tube of E. When 
the stop-cock of B is turned, the acid flows into A, and 
tick upon the soil ; the elastic fluid generated passes 
through C into the bladder, and displaces a quaptity of 
water in £ equal to it in bulk, and this water flows 
through the tube into the graduated measure, and gives 
by its volume the indication of the proportion of ca/bonic 
acid disengaged frpm the soil ; for every ounce measure 
of which two grains of carbonate of lime may be esti- 
mated. 

6« After the calcareous parts of the soil have been acted 
upon by muriatic acid, the t\exl process is to ascertain 
(he quantity 6f finely-divided insoluble animal and vege- 
iirble matter that it contains. \ 

• This may be done with sufficient precision, by strongly 
igeiting it in a crucible over a common fire till no black- 
ness remains in the mass. It should be often stirred with 
i ^letallic rod, so as to expose new surfaces continually 
to the air ; the Iobs of weight that it undergoes denotes 
the quantity of the substance that if contains destructi- 
ble by fire and air. 

It is not possible, without very refined and difficult ex- 
periments, to ascertain whether this substance is wholly 
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animal or vegetable matter, or a mix tare of both/ When 
the smell ^emitted during the incineration is similar to 
that of burnt feathers, it is a certain indication of some 
substance either animal or analogous to animal inatter ; 
and a copious blue flame at the tim^ of ignition almost 
always denotes a considerable proportion of vegetable 
matter. In cases when it is necessary that the experi- 
ment should be very quickly performed, the destruction 
of the decomposable substances may be assisted by the 
agency of nitrate of ammoniac, which at the time of ig- 
nition may be thrown grad^ually upon the heated mass in 
the quantity of twenty grains for every hundred of resi- 
dual soil. It accelerates the dissipation of the animal and 
vegetable matter, which it causes to be converted into 
elastic fluids; and it is itself at the same time decom- 
posed and lost. 

7. The substances remaining after the destruction of 
the vegetable and animal matter are generally minute 
particles of earthy matter, containing usually alumina 
and silica, with combined oxyd of iron or of manga* 
nesum. 

To iseparate these from each other, the solid matter 
should be boiled for two or three hours with sulphuric 
acid, diluted with four times its weight of water j the 
quantity of the acid should be regulated by the quantity 
of solid rei^jduum to be acted on, allowing for every hun* 
dred grains two drachms or one hundred and twenty 
grains of acid. 

The substance remaining after the action of the acid 
may be considered as siliceous ; and it must be separated 
and its weight ascertained, after washing and drying. in 
the usual manner. 

The alumina and the oxyd of iron and manganesom, 
if any exist, are all dissolved by the sulphuric acid ; they 

may 
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may be separated by succinate of ^mmonia^ added to ex- 
cess ; which throws down the oxyd of iron, and by soap 
lye, which will dissolve the alumina, but not the oxyd of 
nianganesum : the weights of the oxyds ascertained af- 
ter they have been heated to redness will denote their 
quantities. - • ' 

. Should any magnesia and lime have escapc^d solation 
id' the muriatic acid, they wilt be found in the sulphuric 
acid; this, however, h rarely the case ; but the process 
for detecting them, and ascertaining their quantities, is 
the sabe in both instances. 

The' method of analysis by sulphuric acid is sufficiently 
precise for all usual experiments ; but if very great accu- 
racy be an object, dry carbonate of potassa must be em- 
ployed as the agent, and the residuum of the incinera* 
tion (6) must be heated red for half an hour, with four 
times its weight of this substance, in a crucible of silver, 
or of well-baked porcelain. The mass obtained must be 
dissolved in muriatic acid, and the solution evaporated 
till it is nearly solid ; distilled water must then be added, 
by which the oxyd of iron and all the-earths, except silfca,- 
will be dissolved in combination as muriates. The silica, 
srfter the usual process of lixiviation, must be heated red; 
the other substances may be separated in the same man-^ 
ner as from the muriatic and sulphuric solutions. 
' This process is the one usually employed by chemical 
philosophers for the analysis of stones. 

8. If any saline matter, or soluble vegetable or animal 
matter, is suspected in the soil, it will be found in the wa- 
ter of lixiviation used for separating the sand. 

This water must be evaporated to dryness in a proper 
dish, at a heat belowits boiling point. 

If the solid matter obtained is of a brown colour and 
inflammable^ it may be considered as partly vegetable 

Y 2 extract. 
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extract, if its smell, whe& eitpoaed td heftt, be lite thu 
of burnt feathers^ it contaios animal bf albuitimoiis aialr 
ter ; if i4 be whi/e, crystalliaei aod not destriictiUe hj 
Ileal, it i^eof be i^oDsidered as principally saline matter. 

9. Should sulphate or phosphate of liaie be suspected 
in the entire soil, the detection of jthem requires a parti'^ 
oular process upon it« * A. given wdght of it, for instance, 
four4inndfed grains, must be heKled red for half an hour 
in a crudible, mi^ed with one-third of powdered cbai:* 
ooal. The mixture must be boiled for a quarter of aft 
hour, in a half pint of water, and the fluid collected 
through the filtre, and exposed for some. days to the at- 
mosphere in an open vessel. If any notable quantity of 
sulphate of lime (gypsum) existed in the soil, a white pre- 
cipitate will gradually form in the fluid, and the W«igbt 
of it will indicate the proportion. 

Phosphate of lime, if any exist,^ may be separated Irom 
X tbe soil after the process of gypsom. Murietic acid must 
be digested upon the soil^in quantity rnore than sufficient 
to saturate tb^ soluble earths ; the solution must be eva« 
porated, and water poured upon the solid matter. This 
fluid will dissolve the compounds of earths with the mu- 
riatic acid, and leave the phosphate of lime untouched. 

It would npt fall within tbe Mimics assigned to this Lec- 
ture to detail any processes for the detection of sub- 
stances which may be accidentally mixed with the mat- 
ters of soils. Other earths and metallic oxyds are now 
and then found in them, but in quantities too minute to 
bear any relation to fertility or barrenness, and the search 
for them would make the analysis much more compli- 
cated without renderiug it more usefal. 

10. when the examination of a soil is completed, the 
products should be numerically arranged, aMi<)hcJrquan- 
tiii<es added togetbeiv and if they aeady^qual ti^ ori- 

ginal 
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quaBftity of soiJ, iht analysis may be ^ofiiid^ed «fc 
(B€Ciir«te. It mnst, however^ be natioed, tiM v/ittti (ifbos^ 
pbattf or sulphate of lime are discovered by five ihd^ 
pendent process just desjcribed (9)> a <;orre€ti<Hi must b^ 
Biacle for the general process, by sab^rdctifig a slim equal 
U> trbeir ^yeigfat from the quantity of carbonatlsof lim^ 
obtained by precipitation firom tife iniiriatie vtiM. 

la arranging the prcdncts, the form should b^ iki th^ 
order of the es^perimentft by which th&y Wete protutM. 

Tbiis, I obtained from 40d grains of « good silrcebtrs 
sandy soil from a hop-garden near Ttmbrrdge, Ketit, 

Of watei: of absorption* ••• ••••«• ••••%• «••••• 19 

Of loose stones^nd gravel principally tiUcMus . • . 53 

Of uodeeomponnded vegetable 'fibres ••••• 14 

Of fine siliceous 9and •••••••• • • • • Sl€ 

« 

'Of mititrtely divided matter separated by agi- 
tation and filtrhtioD, afid consisting of 

Carbonate oflime •••••• • • • 19 

Carbonate of magnesia • • 3 

Matter destructible by heat, principally vegeta- 
ble . 15 

Silica ..^l 

Alumina ••••.. • • • • • '13 

Oxyd of iron • • 5 

Soluble matter, principally common salt and ve- 
getable extract . • • • • • • 3 

Gypsum • ••*•• 2 

Amount of |dl the products • • • • Sf79 
Loss ,«..«•«.*•.*«..•• 21 

The IdSf in thb UMlysis is hdt mote than itsdally 6t* 
ciirs, und k depewAiopoh lhe1tt|?ott«Mli«y M tolkfdJiftg^ 

the 
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-the nvhole quantities of the different precipitates ; anii 
upon the presence of more moisture than is accounted 
for in the water of absorption^ and which is loat in the 
different processes. 

When the experimenter is become acquainted with the 
use of the different instruments, the properties of the re* 
agents, and the relations between the external and ch(S* 
nrical qualities of soils, he will seldom find it necessary to 
perform, in any one case, all the processes that have been 
described. When his soil, for instance, contains no 
notable proportion of calcareous matter the action of the 
muriatic acid (7) may be omitted. In examining peat 
soils ho will principally have to attend to the operation by 
fire and air (B) ; and in the analysis of chalks and loams 
he will often be able to omit the experiment by sulf^uric 
acid (9). 

In the first trials that are made by persons unacquainted 
with chemistry they must not expect much precision of 
result. Many difficulties will be met with : but in over- 
coming them the most iiseful kind of practical knowledge 
will jbe obtained ; and nothing is so instructive in experi«» 
mental science as the detection of mistakes. The correct 
analyst ought to be well grounded in general chemical 
information ; but perhaps there is no better mode of gain-' 
ing it than that of attempting original investigations. In 
pursuing his experiments he will be continually obliged 
to learn the properties of the substances he is "em ploying 
or acting upon ; and his theoretical ideas will be more 
valuable in being connected with practical operations, 
and acquired for the purpose of discovery. ^ 

Plants being possessed of no locomotive powers, can 
grow only in places where they are supplied with food ; 
and the soil is necessary to their existence, both as af- 
fording them nourishment, and enabling tbem to fix 

themselves 
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themselves in such a tnaoner as to obey those mecfhani- 
cal laws by which their radicle^ are kept below the sur- 
face, and their leaves, exposed to the free atntosphere* 
As the systems of roots^ branches and leaves are very 
different in different vegetables; so they flourish most in 
different soils ; the plants that have bulbous roots require 
a looser and a lighter soil than such as have fibrous roots; 
and the plants possessing only shor,t fibrous radicles de- 
mand a firmer soil than such as have tap-roots^ o)r exten- 
sive lateral roots. 

A good tufnip soil from Holkham, Norfolk, afforded 
me eight parts out of nine siliceous sand ; and the finely 
divided matter consisted 

Of carbonate of lime ••• i ••• .63 

— silica «15 

— alumina 11 

— oxydofiron 3 

— vegetable and saline matter 5 

— ipoisture '3 

I found the soil taken from a field at Sheffield-place, in 
Sussex, remarkable for producing flourishing oaks, to 
consist of six parts of sand and one part of clay and finely 
divided matter. And one hundred parts of the entire soil 
submitted to the analysis, produced 

/ Part9. 

Silica 54 

Alumina •*• , 28 

Carbonate of lime 3 

Oxyd of iron • » • • • 5 

. DecomposiQg vegetable matter 4 
.Moisture and loss 3 

' ' ^ An 



. An eirceUcMt wheal soil fipDai the neighbourhood of 
WiW^i DrajtoDi Middlesex, gave three paHs iji five of si- 
Itoeomi saiul ; and the ^ely divided matter eonskled! of 

• *  ' ' - 

Carbonate of ]ime ••••••••. •£& 

Silica. ..•...,••..,........... 3« 

Alqmiiia ..v ^•••••.....09 

Aalmal or vegetable matter and moisture 11 . 

Of these soils the la^t was by far the most, and the first 
the least, coherent in t^:icture. In all cases the constita- 
ent parts of the soli which give tenacity and coherence 
are the finely divided matters ; and they possess the power 
of giving those qualities in the highest degree when they 
contain much alumina. A small quantity of finely di* 
vided matter is sufficient to fit a soil for the production 
of turnips and barley; and I have seen a tolerable crop of - 
turnips on a soil containing eleven parts out of twelve « 
sand. A much greater proportion of sarld, however, al- 
ways "produces absolute sterility. The soil of Bagshot 
Heath, which is entirely devoid of vegetable covering, 
Qpn tains less than one- twentieth of finely divided mat- 
ter. 400 parts of it, which bad been heated red, afibrde4 
qpte. 3@Q parts of coarse siliceous sand ; nine parts <^f &im 
i|ilic?ous sand, and eleven parts of impalpable matter, 
which was a mixture of ferruginous clay with carbonate 
ofjime. Vegetable or animal matters> when finely di- 
vided, not only give coherence, but likewise softness and 
penetrability ; but neither they nor-any otherpart of the 
soil must be in too great proportion ; and a soiHs unpro- 
ductive if it consists entirely of impalpable matters. 

Pure alumina or sHica, pure carbonate of lime, or car-  
bonate of magnesia,' are incapable of supporting healthy 
vegetation. 

No 
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.' Vck^mi b ferula thai qootam a9 ipii^aa i^oflMii 
fmrts ottl of twenty of any of the constitnf His that bfkvf 
Wi^n meplbnad. 

It wiil be asked) are fbt^ pure earths io the toil m^r^ 
active as mechanical or iB^ir^t cbemiqal agentfi or 4^ 
ibisy actvaUy gffor4 food to tb^ plant I This is an imr 
p^taat quefliiioa ; and Qot difit^Mh of solution* 

, Tbtf earUia consist^ as I have before stated, of metnti 
united to oxygen; and these metals have not beeo de- 
q<Wpq9^d; tber^ U consequently no, reason tp supf^ose 
thftt the eikf ths* ai:« convertible into the eiemecit^ 6f pr^ 
j^iaed qQipponiiidSj into carbon, hydrogen, wd a^ple. . 
;. Floats h^ve Wen toadii ^ grow in givpn qnas^titi^^y pf 
«tirth, ' Tbey qchmuqi^ very small portions only ; and wbf^t 
fs Io9t tn^y be apc^onnted for by the quantities found ip 
tbfsir «9bes ; tbftt is to sayi it bus not b^o^ converted intP 
.w; Q;^w products, 

Tlie carbonic acid united to lime pr jmagnesia, if any 
4troD§ef acid hatppens to be formed in the soil during the 
.fer mentatioa of yegatable matter which will disengage it 
fro^Hi the earths, inay be decomposed: but. the eartbs 
<theiDselyes caanot be supposed convertible intp ptb^r 
.^mbftances, by any process taking plaqe in the soil. 

In all cases^ the ashes of plants contain soojieof the 
earlbs of the soil in which tbey grow ; but thec^ ei^rtbs, 
as may be seen from the table of the ashes afforded by 
Hfftrtnt plaotis given in the last Lecture, never equal 
more than one-fiftieth of the weight of the plant ^ou-^ 
iindwd. 

If tbey be considered as necessary to the vegetable, it 

•4r as giving haitlness and firmness to its orgi&nuaatioii. 

: TIms it had been mentioned that wheat, oats, and many 

\of 4ke hoUow grasses, have an epider^iis. prin^pally of 

siliceous earth ; the use of which seems to be to str.engtbf n 
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^Mit^^ils are^fk>puMy distiiif uished ayecf&f; and^rbe' 
ttMrt(^tk>ty^ thotigb *at fivn nevr'ifi4»ay appear ftfi4e 
feflftd^d on prejiidtee, 19 reaWy jasrt*' •'^'» ^ - . ^rr 
'^'^ddflie^oiiffare fliacf^ «i6re*1)eatisd bynh« rays'<ll^ iM 
stttK^^all other circumttatic^b being eq^al/ thaif'^tto»ri5| 
tiiid soils brought to the sa)nedegr«fen&f Keat cool' ttf»dlf^ 
fei«Mt> titnes^^i.^r sofhe coal much faeiei^ttiaii others/- 

y^hh property has been rery tht4e tftteAded te'ia a^lfn 
IbMpiiical point of ^ievr;^ y«t it h oMhe fbigbe«t ^hd^ 
poiiant;e in agricuh&re/ In gefiera^ ft^ite that colbslst 
pfrtncrpfi^iy of a stiff wbire e\ky aredifteilkly iieated; add 
%^n^ lisoaity very mtrist^ they retain^ tbltfip heat only ikat 
a-'dhort time. Chalk« are sii^ilar in'oa^reapeet^ thatttwy 
iKj^edifficuhty heated; butbeiivg driet-, tbejTTViaia Hmkt 
heM. Jonger, less being consumed m cansiiyg the evapttri^ 
Woti 6f their moist ore;* ' '* / ' • *^ 

A black ^tl, containing mach saft t«ge«tfble iMtter, h 
^most heated by the sun and air; and the cdotitlfidyflM^ 
'^anN^^^be soi^s containing iimcbcarbdtiacse^asmalttfi^ or 
^^rrQgim>us matter^ exposed uodereqtfal eifcnu^taticei^fD 
^uo, acquire a maoh higher' temperamre thaa-^^patou 
'^ocicni red soils. ^ :*i - 

-When soils are perfectly dry, those ^haimott readily, 
'^^oine beaded' by the soiar rays likewise cool most ra- 
fdlHy^ bun I have ascertained by estfperiinent/that^^Ae 
^a»k^ <$oloirred dry soil, <th8t wliich^/eontatita^aditiiMi- 
^nce if ;a»imal <)r vegetable matter; substancec wifidh 
ifiost fa^iiitait'e the diiiiinatiog. of temperati>re))i Wfaen 
heated to the same degree, provided iti be mtbiar the 
dMim^oiv lioiits of tbee^ct of solar htat, wtUbooiftilore 
tUifwhfihm a wet pale soil, entirely dompMadnof evitiliy 
matfar.  . ■:• .. :?:». . -v -^ ., .^f.fiiu 

^~ : I found 



^iimA*t}^% Mr^noh^ black tmenild, niil^il pmt.wml 
iieariy one»foorth of vegetable matter, bad it» 4f)iDfimir 
tiileaner0ota^ptii an: bciw from 66* to aa"" by ex(H>iiife. to 
iMiiabirm^<1iiitbii«tiacbAlli;Aot] was heated only to^nMcir 
the same circumsiancci^, jftut the iBould remo?«d iiit# 
tho ^bade^w^yive ibe »«i»pera>i)i« was &2% iost, in balfan 
bt»fli^'t>5^r||heiiear t^erobaUfy^iAader the' aaoie cixokmr 

A?b«0WMl«urtileiioUv imd^a cold barren' clay^ wtre'^uek 
aiififi«iilliy ' h^KiHed 'toisdg^, ihavrog beem pceviioiisly dtHtd f 
ibfl|y mwe then expoafed'4n''aiteiKrperature of 67^; ia . balf 
ismkw^r Umdnrfe s#ii was^f^ilnd i<>>kave iost.g^ of heat; 
ikMl Ctay bad h^t^'Oiiy^^V^ iAb» eq«mt portion ofs-iibietyday 
ios)talainingHBDdiMir«t^^er bding^beated to 88?r was ei^* 
jpiMNtd4A»af^^iiifi9raAtveof-5^; i»less tbaa a(^riei«tof^a 
. hMit ii'MMi ftnHid. ioi'<ba««;gatned the.temporafruf'^iof Um^ 
«(N9fil<i '''tto «4)il»in all tbeae experiqients were placed iH 
small tin plate trays, two iqches 8<|«areand half ai| ifidl 
ifi.4fpib ; <iMMUt)i9 leitipeialiire>iiscer|aiQedt^y'iaidi?IilS^ate 

jr. Notliiiig Gaiubey(iQiorefairidenl, tbao that the g^^l 
kis$^'j0i^jljk^ «aii, ipartifmlariy in. Spring, inust be of 'k^^ 
Mgbesi^,jinipa^?^9^ce tro^^he^itaiRg. plants And vi^n the 
l^avea are fully developed, the ground is shMfid ;jianid ai>y 
itXftm^ui;. iaflu^oce^ whiish in the sammer .m^blit^'ex^ 
fitctfdfrom too great a heat, entirely prevemod ^tPllia^ 
file icnipeealiire of the surface, when hare, and exposed 
tHiilhftiraysof tb^ASMD, affoeds at least one in.c|ic.i^Qt);af 
JbttHfeg^e'fi^^ of its fertility ; and the tl)erm,om^ter may be 
jaa»etiiii««iia iMefal msirumei^t tfd the pui^^haiienor^iOiT 

: .Jllbbi0¥>vsmream tine, soil iiiAaefK^s.it^. tempera tiwtcts 

0mA/tA\^^mMmUt io ^wbieh it»is distributed riirDugl», or 

eoiabined with^ the earthy maleirials, is of great ioipo^ 

«! ^» I Z 2 ^ ance 
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ktiee' hi reidtiM to Ibe «iutrifloeritk>f«tbe pdaiit;: - IfwHter 
1*^60 sirotigly attFftcted by ibe earths, il wiU ji€^ be.t^ 
»«Mrbed byutt^ raotsof .the plants: ifilris ia^9Q.g)(fyii 
^tiantityi dr W kxusely umted to them, it tends to liyiiire 
(e»r destroy the fibr©«8 "parts of the «oals» 

There are tivo states in whicb^ water. seems to emiin 
the earths, and in animal and vegetable sabslaMea;; ill 
the first state it is united by cfacsiical, in the otb«r^490? 
eohesivey attraction.- . ;i 

If pure solation of aminonia or pdtasta be poari^: 111(0 
k solution of alum^akinfoafiJlsdofiw4X)4Di^ined:ifitb.W)i^ 
ter ;'aod the powder dried/ by exfiojBQve to aif will afard 
iasore than half it8>weightH>f. water by distiJIatioit ; iu tbia 
instance the water is united by chemieal attraetion. Tbe 
moisture which wood, or muscular fibre, or gom, ibat 
have been heated to (^1£% a&rds by 4ii$dllatioil*«t a^red 
heat> is likewise wat^,lhe elenienta of which w^re nailed 
in the substance by chemical combinatioftii u ... 

When pipe^ciay, dried at the«teaipc[ral«tre of ibe a^ 
mosphere, is brought in contact with water, the fluid is 
irapidly absorbed >* this is owiqg«.to oobeMve attrieKi^Q* 
Soils in general, vegetable, and aniflMi substanc^a^ Abii 
have been dried at a beat beiaw that of boilings wafter, ima^ 
crease in weight by exposure to air, owiog.to tbeit fidbt 
sorbing water existing in the state of vapoar in the air^ . 
in consequenceof cohesive extraction. 

The water chetnically combined amongst tbe elements>0f 
soils, unless in the case of- the decompositidQ of aat«al 
or vegetable su bounces, cannot be absorbed by the. toots 
df plants ; but ihatadhering to the parts of the soil is i« 
constant use in vegetation. Indeed there arle few.^mis^ 
tores of the earths found in soils that contain ^ny chemi- 
cally combined water } water is expelled ffoaklheeaftbi 
by most sab^tances that combine widt then*. Tbua. if 
' - ' . ' a cQio- 
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9C^imbiMkli(Mi>Qf lime a»d tv«ier.bQ*ex(MMed lioic«iibH(m^^ 
aoiiiy tfie <iarboo4c acid lakes the plaoe^of wa^ai^ ^t^miiI. 

• eofttpQands of alumina aad silica, >or oiber ooittp0ii(^«|}C. 

' tha earths, ^o not chemically unite with wat^f i:^!^. 
toik, as iJt has been 9Uited| are fof-raed either fa^ eatllbjp . 
c«rbo9ate«, of compounds of the pure earths and iKurild* 
lie oyjdd* » .^ri; 

When saline substances exist in soils, they ms^ be 
united to water both chemically and mecbanic8Uyf;'}bat 
they 9/re alif ays in too sbmiH a quantity to inAuedoe lia* 
tarieUy the yelatJKNM of the aoil to water. r. f 

The power of the soil to absorb water by cobesiire a^ 
tmction, depends in great measure upon the state >of ^di^ 
mion ef its pKrts; -the more dinded they are the greater 
is their absorbent power. The different constituent pfuris 
of *soiIs likewise appear ta act, even by cohesive atimc- 
Aion, with different degrees of jenergy. Thus vegetaU# 
^substances seem to^be more absorbent than auimal sul^ 

' sMiees; animal subftances more so than compouoda of 
aluminB and silica ; and compounds of alumina and sili^ 
mone ab^orbeM than earbonaies of lime and. magnesia ; 
ihe^ differences nsay^ liowever,* possibly depend upon 
the diflSerences in their state of division, and upon tjai| 
iwrface exposed. x 

, Tbe jieweff of soils to. absorb water from air is much 
coanecled with fertility. .^When this power is great, ih% 
plant is supplied with moisture in dry seasons; and the 
efiecit of evaporation in the day is -counteracted ky the 
abaorplion of aqueous vapour from the atmosphere, by tbf 
interior parts of the soil during the day, and by both the 
ejtlenor and interior during night. 

The sviff Qlays approaching to pipe-clays in their oat 
tare, w^riehilakf up the greatest quantity of water w^en 
it is poured upon them in a. fluid form, are not the^isoil^ 

. ^ * which 
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Which absorb niD6t moiBtiire from t)|<s at^o^osphere ifh^ry 
weather. They cake, and present i^]^ sk9i^i%\l sqrfao^ la 
the air; and the vegetation .Qfi|bj^i$ ^^eg^ly iburi)tcip 
almost as readily as on sands. 

The soils that are most efficient in supplying the pkme 
with water by ataiospherlc absorption are those ii^ wbicli^ 

there is ^ du^ niixture of sarid^ fin^W ^i^if^^^i^^^X#f^94,i 
Carbonate oniaie, with some animal or vege^gble ii>attfl^|p 
tad w|;)ich are so loose apd light as. to be freely per^j^^anq 
ble to the atmosphere. \V^ith respect to this^qiMdityy ^^^ 
bonate of lime and. anioial and , vegetable mattei: ar0»o^ 
great use in soils ; they give absorbent power to the a^iL 

ivithout giving it, likewise tenaciiy; ^odi wbicb^l^ 
destroys tenacity/ on the contrary, gijes U(|ile»abfOibei^ 

power. 'f, «A^v'*^*. 

- I hsive compared |he absotb^t p<^wers .0i(#an^^^|fk, 
with respect to atmospheric moisture^ ai^ <[,^^v<^^iY4l3i4: 
found it greatest in the ^s^oiit fertile soils) so.thl4^^Vafr.;( 
fords one method of jndgiog c^f the proda^ivfa^%v4||^ 
land* , - ^ri. 

1000 parts of a cekbrafed soil, from prmfatoii^ .19 filial 
LothVan, which contjiyaed more than half ^\f^ W«ig|Msi^» 
finely divided matter, of which eleven parls^jivi^ce CMr 
bonate of. lime, and nine parts vegetable , fl9A|iter« iwfaiM^ 
dried at 212% gaitied in ai?i houf by ^x|>osaKr^^t0:»ai«^; 
saturated with moisture, at temperature 62^, eighteen 
grains. 

lOOO parts of a very fertile soil from the banks of thd 
river Parret, in Somersetshire, udder the sam6 circum* 
ilances, gained sixteen grains., 

1000 parts of a soil from Mersea, in Essex, worth forty- 
five shillings an acre, gained thirteen grains, 

1000 grains of a iSne sand from Essex, worth twenty* 
eight shillitigs an acre, gained elevea graio^. 
. 1000 
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— ' • 

^100b(^^ coarse siind, worth fifteen 's\iil]iDg8 an acre, 
gklffed only eight grains^ 
' IdOOof the soil of Bagshot Heath gained only three 
grains. 

Wati^r, and the decomposing animal and vegetable 
mattelr existing in the soil, constitute the true nourish- 
ftiMlt of plants; and as^ the earthy part^ c^f the soil are 
t]8c¥ii} ih retalhrag water, so as to supply it in the proper 
prb|!fe>lions to the rodts of the vegetables, so they are 
likewise eflBcacrous in producing the proper distribution 
df the^ahfitf al dV vegetable matter; when equally mixed 
with it they 'prevent it from decomposing too rapidly ; 
antt^y their, means the sdlublS^'parts are supplied in pro^ 
per pr6p(^tfollls. / ^, ' 

Besidies this agency, which may be considered as me- 
cSMiifica), 'flicre is another agency between soils and or- 
gmfflsdbfe natters', which may be regarded as chemical 
in^t^titftiire.' The earths, and eveii theeafthy carbonated, 
H6v€^ certain ^degree of chemTcal attraction for many of 
the principles of vegetable and' animal substances. This 
ii4feMily e^i^mifiltiti fn the'instance of alumina and oil ; if 
i^'^idM^BOluttoa bf ifltiihina be mixed With a solution of 
so^, %bh:lr ctmsistii of oily matter and pbta^sa; the.oil 
Ofei the slhrttiina wilt unite and forth a white powder,- 
whicti' witt sink to iht bottom of the fluid. 
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. New Mtihod of preserving Pot^^ei^ 
Bif the Uev. AntmoKtit Wow^ D.D. 

Ffom the Tkansactions of the Caledonian 
Horticuli^ukal' Society. 

Jr OR some years I have bestowed' consider^bte atttiH 
tioii on the mode of presetviDg that most Mefaf aidtMr 
Itiable vegetable, the potatoe. I have- tried maoy'tarioiii 
wajrs of keeping it ^ but have found none so good Wthe 
foUowiog, which I have employed thesi two iaat ^tfkx% 
Willi the best success; 

- That part of my potatoes whieh I meanta keefi iMg^t, 
that is for Spring and Summer use, befoDl^^ the.fttWMd- 
ing crop be ready, I put into small pits, boliRiig about 
two bolls each, heaped up and covered in iheosaal flttod^, 
with straw and earth. In April or May, aeoerdthj^iTo the 
heat of the season, these potatoe? are turned oter into 
other pits; after carefully rubbing oft* or piokmg eotlhe 
shoots or buds, and laying aside every oms that baa<iiiiiy 
blemish or tendency to spoil; The evening befi»re, a^fttw 
pit is dug, or an old otic cleaned o«t, in some d)rj 8p«it; 
and, if possible, under the' shade of some tree, waU^ or 
\taek of hay, .&c. This is filled nearfy ivXk of'WiiCf; 
^which by next mornirig is all dfonk hi, anA the e«i4b #«li 
cooled all round in the pk. The potatoes, carefully pidted 
of all their shoots, are put into the pit thus prepared ; and 
every quantity, of a firlat or hiilf boll, it watered as it is 
put in, till the potatoes are level with the surface of the 
ground ; they are then covered with live turf, the green 
side next the potatoes, and a hearty watering given; 
when the whole is covered to the depth of two feet, with 
earth, watered, and well beaten together with the spade* 
This process is repeated every . time the potatoes are 

turned 
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turned over, which is about once in three weeki, less or 
nipre, accordiog io |he weather. When it is very hot, 
and the pits or heaf>s poi^t in the, shade, it is proper some- 
times to cover the pit or heap with a mat, supported ori a 
few sticks, so %i to allow a free current of air between tb€ 
mat and the heap. 

. In thi$ way I have been enabled to preserve pptatoet 
^^t0 p^i^ip^ ;aBdl entire in- taste, to the end of Septem- 
!li$^ or till jtbe sqcceedifig crop be sufficiently ripe to be 
jmilA wit^houl loss ; aqcI loss must always be sustained itt 
^he.qMPthy, whea potatoes are largely used before they 
be nearly ripe. Nay, in this way, potatoes may be' vt^ 
jCAK^ced in. plumpness and taste when they have suffered 
J|jr,i^lidifia|is e:irposure to air or heat, or by necessary 
fMfisigfi^' io Jaly last I had occasion to send soaie poia^ 
itOii^ &»; this use of my family, at sea-bathing quarters, a 
4isftaM)a<^ sii:teen or seventeen miles. They were talfen^ 
out of the pit, and put into a sack ; but it was three or 
^iirdays before they were sent off ; and when they came 
m he iuaad ti^ey were fptind to have lost much of their 
4ftiie tasle^ and somewhat of their mealiness. I imaiedik 
^jytely ,made 9 small pit in the back ground belonging to 
ithe house I possessed * into which, when well watered, 
Ike V potatoes were pit t, watered and covered, as already 
«feserihe4« |n five days the pit was opened, and the 
fOiatMs had recovered both their dryness and taste* 
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Ohervaiiom on the Colouring Matter of Coff(^, and on ifie 
Bitter Principle that has been supposed to exist in it. 

By M. Brugnat^lli. 
From Ankales DE Chimib. V 

r 

Green Colour obtained xmth Coffee and Alhumen. 

•1st, xjL few ot) rices of coffee, well bruised, were put 
into. a glass recipient with the white of egg^ at the.0i)4^ 
;of. twelve hours the albumen had acquired, a bea^ufol 
emerald colour. This pbenomeaon has aireadj? b^^n^aa- 
iiouDced by M, Seguin. . > 

I ^£d. This green albumen dyed paper'ofibe sai&e coipnr ; 

it coagulated with heat without altering, aivd became dis- 
.coloured by chtorine in the satne manner, as most, otti^sr 
^vetgetabJe colours. Treated with alcohol the a)bwi|<en 
.co^igulated, but preserved its colour, and (he alcohol it^ 

self took a green tint » 

Hydro-'chloric acid coagulated the green albumen, and 

the colour changed to red. The sulphuric and nitric ac^ids 
.weakened, produced the, same effect. Citric, acid de- 

coloured the green albumen. 
3d. Roasted coffee gave no colour to albumen. 
4tb. The jcoffee which had been used .to colour tb6 al- 
bumen had acquired a dull green:, that |)oi:tioii of it 

wdich had not taken this tint was capable bf colptmni; 

fresh albumen. 

oth. A decoction of coffee, of a faint greepish yellow, 

mixed with albumen^ gave in a few hours a fine delicate 
^green tint. A few grains of soda added to the decoction 

produced in a few hours a clear green tint. 

6th/ Coffee that had been boiled in water, when put 

in contact with albumen, gave it a fine green in a few 

hours. 

7tb. 
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7tb« Hftlf^n ounce of alcohol, that had macerated (6^ 
eight days upon half an ouace of co(f<fe> did not appear 
to dissolve any substance. It retaiiied its odour almost 
without alteration, and remained insipid and transparent, 
but with a slighfyellow colour. Mixed with albumen it 
coagulated, and remained white, but at the end of a few 
hours the alcohol and albumen acquired a fine ej^erald 
green colour. The <»tcohtiI that had maceraied'ofi (Ke 
coflfee took a greenish colour with soda, becameryelfow 
v^hh ^ammoniac; knd'gave rf'gre^ti cotour With .tnto-snl-^ 
pflat^bfirbu. ;^aiier Wetted whh this alcohol is perfectly 
colourless f it l>ecomes coloured bya'mmoniac. 

8tl^V Un'tbastfefl  coffee,* |>ut in contact with 'while of 
egg, ct^tigtHat^ wrth Heat, land gives a green coloiii- in a 
fteW'botins td the points that it touches. , 

•'^fh. Cbffe^e, ^utinto thfe re<J serum of human blood, pTre- 
cfpitated in a few hours the colouring matter of a tery 
bright red, and the floating serum took a fine green 
colour.* ' 

' 10th. Coffee communicates no colour at all to the yolk 
of egg Qor to milk ; but the latter, when kept a long time 
in contact with coffee, atitl itoixed afterwards with atbu- 
*men, gives it, a green colour. 

] lib. The coffee that h<^ given a clear green to albu- 
men, will manifest in 'a few days a zone of clear yellow.' 
Thegrmns of coffee, when completely separated from 
the albumen, washed and dvried, give to fresh albumen a 
fiiie greei). 

12th. Coflee, when put into a m«icilage of transparent 
and inodorous gum arable, gives to the gum the smell of 
coffee and <a brownish colour; mixed with the white of 
egg, it (the mucilkge) acquires in, a few hours a greenish 

tmt. 
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]jdp^ Qn the CelmBhtg^^^^^ 

All emerald Green ColoUr Extracted from Coffee ty Means 
'OfSSda; and the singular Phenomenon observed zcUh the 
Solutidh. 

CSo^ee grains, well bruised and put into a suflgoie^ 
quantity of pu;;e water, containing a few grains of soc^ 
ffive in tWenty-fouV iiours a greenish lint, which becoiueft 
1^ very deep eoierald green. 

Ad ounce of this green tincture was inclosedjn a gliM}9 
vessel, well stopped, and in which there vferi^ only a fevr* 
bubbles of air. In six days, the temperature biE^ing dt 
+ 15^ of Reaumur, the tincture lost its gr^n colour, aod 
became of a deep yellow. Some drops of tbis liq^er, 
^ poured into a glass, resumed the clear gre^n colour' in a 
few seconds. The green tincture, evaporated iD'tbesoo 
to dryness, moistened and spread upon paper with gam-' 
water, dyes it green. 

A fine Green extracted from Coffee hy the Alkaline 

Alcohol of Soda. 

Aa ounce of bruised coffee was put into two ounces of 
alcohol, to which were added two drachms of solution of 
soda. The liquor was heated in a glass vessel; in two 
hours it was .green, but the colour became mfore intense. 
After twx> daysof maceratfoii thecoloor fbrmed no pr^ei^ 
pitate in the solution. The alcoholic Mquor evaporated ih 
the aoo, with the contact of the air left a colooting inat- 
ter of an emerald green, much more beautiful tind btti** 
liftoi than that obtained with alkaline water, and ntdre 
eiuy to be employed in painting. '  ' 

, Action of Ammoniac and other Liquids upon Cofftfi. 

Kalf an ounce of ammoniac poUred upon half an oun^e 
of bruised coffee, immediately acquired a fine yellow co- 
lour. 
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and tht^ili9r Brin^ipkmippt^sed'to exist in it. ' Wl 

louff, wl^ch; continued to increase yotil at the end lof 
t)¥eiity-four boars it became very deep. The coflEeewas 
equally yellow; and on being put in contact with fresh 
aihmoniac coloured it in ^the same manner in a few hours* 
Wh^9 separated again from the ammoniac, and infused 
m distilled water, it acquired in a few hours a fine gre^ 
coloaf, and gave the same tint to water. The same phe- 
nomenon was exhibited with the ammoniac. The am- 
lzk>rtiac, that had received a yellow tint from the coffee, 
was decoloured by means of acids. Wheo placed in the 
idiV until ail the ammoniac had volatilised, the liquor lost 
it» fine yellow colour, became inodorous, and of a fine 
green. The coffee, even that was separated from the am- 
moniac, and exposed to the air, passed from yellow to 
green. 

Jbsence of the Sitter Principle in tinroasted Coffee.  

' The brilliant yellow su*bstance extracted by the am-* 
moniac from coffee, and separated by evaporation from 
the liquid, is not bitter, and this matter is very different 
irom the bitter princifJe obtMned by M. Segiiin^ with al- 
oobol and unroasted coffee, by exposing it to a tempera- 
ture of 5^ Reaumur., to separate the oil from it. 

The author having evaporated in the sun, to the con- 
sj&tonce.of haney, some alcolM>l kept for a long time upon 
lUiroasted coffee, and which was of % yellowish colour, 
th^ pilflepositedon the sides of the recipient, and the re- 
siduum w,aa unctuous to the touch. It was a little^ bitter, 
bptt.in his opinion, tbb taste is to be attribuMMl to a. 
mixture of the colouring matter with, the oil and, al- 
cohol ; for if they are separated by heat the bitter taste 
is lost;* * "-'-' '''•' 

Unroasted coffee gives no sign of bitter by mastica*^ 
tipn, and it is not extracted by infusion or aquedus de> 

coctions* 
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eocliidns. The (jarticalar taste of coffee is to be attrU' 
buled not to the bitter principle, but to the peculiar smell 
and flavour 6f the aromatic oil contained in it. The ex- 
istence of the arotnaiic oil discovered by M. Seguin is 
ako manifested by its property, which that author oW 
served, f»f producing motion in pure water, 'which' is 
ecjuttlly tile case with other seeds that contain aromatic 
oils. X • 
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Report xif Jf* de Lastevhi e on the Specimens of Pitch ' 
and 5fiir manufactured in France, after the Proeeis of. 
M. Badleigts Laborde. 

From the Annales des Arts, &c- 

X HE soil of France, rich in the variety and .excellence " 
of its products, is abundantly provided with different 

\ i 

ki^dsof resinous trees, from whfch pitch and tar are|7Hj- ' 
dve^d*- These stibstances, which are of the highest con^-^ 
^c^uence to our mariiie, woold be sufficiently plenlVfcrl^' 
fo^ Qjurown u&e, and even f«inii$h a lucrative article f(»^* 
e^i^rlatioo, if they possessed the qualities whidi^ etis^in-"^ 
guish those we receive from the North of Europe. The^ 
pijrch and tar that is^manufftctured in hs Landes of B6f^ 
deaux or Provence being very inferior to these, and*n'6t\ 
fit to.be used for the same purposes, are consequently of 
less value^ Thus the first* are sold for thirty francs the' 
metrical quintal, and the latter for only seventeen fratics. 
I>oe8 thi9 differenoe of quality prbeeed from the naWre^* 
of. this, soil, the ^cUmate, and the trees, or only from "the 
mode of extracting the resin i It has always been, thought/ 
and it is still generally believed, that the superior^<}traIity * 
of the'^ftf of<the Norih is bwing to the 'climate; kndttie 
nat«ivfi oC'ihe tfees tblit'gro^vin those regions. But it is 
. ;« possible 
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possible that this opinion majr be a prejudice, which, fKke 
manj others, has been transmitted to us, from rematis. 
ages^ and can only be destroyed by enlightened. observa- 
tion and experience. M. Laborde, a seaman by profes- 
sion^ and an inhabitant of the department des Landu, 
.which produces a great quantity of tar, has not only 
made particular observations on the manner id' whioh 
it is prepared, but he has compared the mode of 
preparation with those in use in the North. His re- 
searches, and the .experiments he has been induced to 
•make, have convinced him that the resinoas trees of 
France are capajt>le of affording the means of preparing 
pitch and tar equally good as those which are .brought at 
ti great expense from the North of Europe, and that the 
difference of the product is owing solely to the defective 
method of preparing thiem among ourselves. He has'ob^ 
served, that the pitch of Sweden is unctuous and tena- 
eeous, while our own is dry and brittle, and consequently 
less useful. That the tar which is brought from the san^ 
country lis fluid, uniform, aivd homogeneous in ail its 
parts ; that of France is too thick ; it has the con6ist€nc*e 
of a lumpy paste, which shews that the fusion has noC 
.been complete, ^nd that it has lost during the comlnis- 
tion ihe volatile parts which should be united with it. It 
cQtitains a great quantity of water, eand, and other hete- 
rogeneous matters, which injure its quality, and qonsi- 
derably diminish its Value. 

The granulated part of our own tar destroys its bomo^ 
gepj^dtisness, and renders it unfit to resist blows and fric- 
jtion ; it also, makes it less firni and tenaceous upon wood, 
for ,it is soon reduced to a powder, falls off, and le&f «a 
the wood bare. When applied to cordage it is subject to 
greater inconveniences, for jt not only does not penetrate 
it^^ufficiently, but the Slaments which compose cabfen 

b^ing 
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being coated with a dry and inflexible substance^ lose 
tbetr elaiiicKy, and break or tear very speedily. 

M. Laborde has succeeded in giving to our own pitch 
4be degree of unctuousness and durability which has hi- 
,tberto been the exclusive property of the Northern pro- 
duct, «,nd he bsvs rendered a great service to our marine, 
aince the pitch produced in France is otherwise of no 
iiae, ai least v^ithout it is mixed with suet or other fat 
subttarocesy which.greatly augments Us pric/e. 

Having satisfied himself that our own tar is formed of 
lh« same constituent parts as the Northern, and that its 
inferior quality proceeds solely from the bad constructioti 
of the stoves, and imperfect manipulati<^n employed in 
manufacturing it, he has invented new apparatus, aad new 
processes for that purpose. He has even discovered a 
metbod of rectifyipg the ordinary tar of commerce, and 
of making it equal .in quality to that of Sweden : a dis- 
covery which is the more valuable, as from this time it 
aecures to France a product of the best quality. It 13' ~ 
only necessary to this effect to form an esfablijshment for 
KCtifying the common tar produced in hs Landes. The . 
method of rectification invented by M. Laborde is as 
iioaple as/ it is ingenious, and is undoubtedly beneficial, 
unce, without sensibly augmentibg, the intrinsic price of 
taar, it keeps it at a lower rate than the same substance 
that comes. from the North. Indeed M. Laborde's reoli- 
fied tar, according to his calculation, may be sdd in 
commerce at 2'2 francs, while the Swedish tar-is at least 
■SO francs. He describes his process in a few words, as 
follows: '^ Heat the substance sufficiently to evaporate 
all the water, give it the proper degree of fluidity, by re- 
storing to it the essential oil th^t is wanting, and be care- 
ful to extract from it ail heterogeneous particles. This 
is the whole of my operation." 

The 
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The products obtained by the inventor of this, process, 
submitted to the examination of several commissions 
nominated by the Maritime Prefects of iRochefort, or by 
the Societi des Sciences of the same town, have beien una- 
nimously pronounced good. Messrs. D*Arcc1:, Bose, and 
myself^ have examined specimens that have been returned 
with tbe memoir which gives an account of theni. These 
specimens are three pieces of pitch ; one piece came fvttn 
Sweden, another was prbduced from les Landes, of Bor- 
deaux, and the third from the same country, but pre- 
pared according to M. Laborde's method. This piece 
presented to the touch and to the eye the same proper- 
ties 98 the Swedish. The ordinary piece from les Ixmdes 
is dry and friable. We also received three specimeirs of 
tar: tbe first manufactured in les Landes, and the second, 
in Sweden, possessing the characters before described ; 
the third piece came also from Lances, but rectiiie<f ac-< 
cording to the process of M. Laborde ; it has the same 
qualities as the second, and appears to afford the same 
advantages in the uses for which it is employed. In or- 
der to give greater certainty to our e^^periments, we pro- 
€ured some tar of commerce, of an inferior quality, we 
treated it according to the process described, ahcl'we 
obtained a substance, having all the ' appearance of the 
best Northern tar. 

The incomplete experiments to which we submitted it 
aid not admit of our ascertaining exactly the parity or 
disparity between them. It would be desirable for the 
Tnventor of the process to send a certain quantity of pitch 
and tar, in order that a comparative analysis might be 
liaade with them, and that they might be submitted to 
t^sts Which can alone establish the quality poiitively. J 

i/L. Laborde, who bas acted with as much zeal as per^ 
severance in the experiments he has made for the im-^ 

YoL. XXIX.-^Sbcond Series. B b provement 
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prov^ment of French tar^ was desirops that Government 
should immediately put the country in possession of the 
useful discoveries of which he is the author, and that 
they should send certain persons to different parts, of /es 
Landes for^th^ purpose of teaching the tar-makers in 
that country how to construct good stoves^ and to use^his 
method. But in consequence of our observations on the 
difficulties that would attend the realization of this pro- 
ject^ he determined to form, at his own expense, an esta-p 
blishment for refining the tar of commerce. The follow- 
ing is extracted froni M, Laborde's Memoir on the Pitch 
and Tar of Franpe. ^ 

1 . On the Extraction of Tar from the Pine Tree, as 
practised in les Landes de Bordeaux, 

' In the first place, they begin to fell the trees from the 
15th of September to the 1st of November. As soon i^s 
they are on the ground about twelve feet of the trunk is 
cut off. This block of twelve feet, which is the only 
part from which it is proper to extract the tar, remains 
^on the ground all the ensuing Winter; in the Spring they 
are again cut in two, and split into eight pieces each, 
which are afterwards set upright, and Tanged like arms, 
in bundles or piles. "The air surrounding tliem in all di- 
rections during the heat of summer, make the wood [Pro- 
perly dry. In September, the period of distillation, these 
billets are again cut in two longways, and split till they 
^are^only about an inch in thickness. They finish drying 
during the time that is required for the cutting and c6n- 
veying them to the kiln. It is fb be observed, that the 
portion of the trunk that remains in the ground attached 
to the roots, and the roots themselves, are parts of the 
tree that produce the finest and purest tar, and in the 
greatest quantity ; but it is necessary that these stumps 

should 
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should remain in the ground for three or four years^ iti 
order that all the n^oisture may dry away, arid destroy 
the whole of the sap. It is very essential to know the 
period when the wood is suitably dry, for on that dc- 
pends^in some degree the success of the distillation. We 
have described the time necessary to make it s6, but we 
'think that the variations of the atmosphere may hasten or 
retard it, and that it is impossible to describe certain in- 
dications, which c^n only be known by long experience 
and observation. 

The tar kild is always fixed at a distance from inha- 
bited buildings and the forest, that no accident by fire 
may be risked. It consists of only three parts ; the floor, 
the cave or recipient, and the gutter. The concave floor, 
from teti to fifteen metres in circumference, is fixed upoti 
a rising ground, of about two metres, and paved in th^ 
middle to about two-thirds of its extent ; the space be- 
yond is furnished with tempered clay, forming a circle 
of about two-thirds of a metre wide round the payed 
part, ' In the centre is a round aperture, which com- 
municates with the gutter that is made to receive and 
conduct the tar into the hollow floor. 

This consists of a parallelogram ditch, a metie in depth, 
and capacious according to the size of the kiln ;. its in- 
terior is furnished with squared planks, roughly joined 
together, and covered over in the manner of a shed, with 
planks that are charged with ^arth, and placed longways, 
according to the inclination of the plan of the floor, a 
part of which this covering supports. 

The gutter, which begins at the pavement, is con- 
structed of bricks; it abuts to a piece of hollow woodj 
placed vertically, and adjusted to another gutler, which 
is placed in an oblique direction,, forming an obtuse 
angle with the first* This last gutter passes behind th« 

Bb 21 ' planks 
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planks froin the bottom of the recipient, where it lii 
firmly fixed, and enters it to ab6ut fifteen centimetres : 
ks aperture is six or seven centimetres in diameter. The 
ei|d of a pole is inserted into this aperture, and serves to 
stop it ; the pole is supported at the other end by a cord 
in the front of the recipient, by this means the gutter 
can be shut and opened at pleasure. This is the princi- 
pai and very defective apparatus that is used for distilling 
tar. The utensils consist of besoms^ hatchets, pickaxey^ 
hoes, iron rakes, buckets, casks, sts^ved barrets for wa- 
ter, and empty barrels to hold the tar, &c. When they 
proceed to the distillation, all the wood tb^t is intended 
for that purpose is carried to the foot of the kihi, which 
is charged in the following manner. First, by fixing » 
long pole of pine wood vertically Jn the kiln, at the bole 
which is to carry the tar into the gutter, then the billets 
are ranged in an upright position along the sides of th^ 
oven,foUowing its circumference; a second coarse is laid 
down, in order to support the first, and so on. The pile 
being complete, it is left a few days to settle before it is 
capped. This precaution is indispensable, for if omitted>> 
the pile, by sinking after the kiln is capped, would leave 
crevices, by which the air entering with force would oc*, 
casion a violent combustion, and in an instant consume 
all the tar. W^^^^ ^'^^ pi'^ is sufficiently settled they 
ptoceed to the capping, which is done by spreading 
chips of pine wood over the pile. This operation being 
finished, dried leaves or straw are thi^own over the whole, 
which is then carefully covered oyer with tiles, or clods 
of earth, of bog iuif. Small intervals, not filled with clods^ 
are left, by which it may be lighted in case the fire 
should require re-animating. It is then left to con- 
solidate for twenty-fotir hours before the fire is applied 
to it.. ; , 

As 
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As soon as the fire is lighted the distiiiation coiir«> 
mences, and at this inoment^ which is the most eritital 
in the whole operation^ as it acts according to the diret;*^ 
tton the fire takes^ eight or ten men surround the kiln, 
apcned with shovels, pickaxes, poles, &c. in order to be 
ready to cure immediately any accidents that may take 
'place. When the distillation is in train, and the fire baf 
tak^n a regular course, these men are dismissed; one 
marn andan assistant being sufficient to manage the ope^ 
ration. It requires considerable experience to manage il 
well, for the fire takes constant attention ; if it is to6 
brisk,' it dissipates and even burns a part of the material ; 
a Btrot)g fire does not cause exactly the same inconveni^ 
ences, but it volatilises it, and renders the tar too dry; 
a concentrated and feeble heat does liot extract all tb6 
restbotis parts contained in the wood, and leaves in the 
produce all the ai{ueous part ^'^^^ escapes. In the course 
of the operation, the first or second day especially, it 
happens, that, according to tbe action of the fire, in or^ 
^r to regulate it properly, it is necessary to light success 
sively the different air holes that were left unfilled with 
turf when it wias capped, ao that almost always, towards 
the termination of the work, the kiln is crowned with a 
circle of fire. At the end of fifty or sixty hours th4 at- 
tending workman opecis the gutter, to see where the tar 
is. If it runs' fat and red it is not suffiiciently done, and^ 
he ioimediately recloses the aperture. In teti or twelve 
hours more he looks again, and it has usually by thiat 
time acquired its proper .qualities : he then suflers it to 
run until it is exhausted, or till the tar shews indications 
that oblige him ta reject it. It is commonly allowed 10 
run three or four times during the distillation, which lasts 
four or five days without interruption, at a distance of 
nearly twenty hours between eacfa time. There is dsp 
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another atleDtion wbicli the work mati . must not neg* 
Itfct, which is, to knock Hghtly with a piece of wood 
on the capping as the wood consumes and the qharge of 
the kiln sinks; if this be not done the empty space would 
make the fire too active. 

At the first^view this manner of proceeding would ap-'' 
pear injudicious, and that it would be better, on the con- 
traryi to take a very, di^ereni course, more like that o£ 
other distillations; but it acts less for the simple opera-* 
tion of distilling ihan to obtain a triple result; the extrac-' 
tion of the matter ; a sufficient degree of heat, and the 
volatilisation of the aqueous portion coutained in the wood, 
extracted with the resinous liquor ; it caniiot, therefore^ 
be otherwise effected. To obtain this triple^ result, a cer-* 
tain quantity of the matter is suffered to collect on the 
floor of the kiln, exposed to the whole action of the fire^ 
and which remains there until \% is judged that jt has ac^ 
quired the' perfc^ction that is desired. The conduit is not 
opened for the first time until sixty or seventy hours jaf^ 
ter the fire is lighted^ becausie the kiln which, when irdt 
in use, is exposed without shelter to the aiir, necessarily 
contains much moisure; that it takes considerable tinie 
and heat to absorb it entirely ; and the whole of the pile, 
as. soon as it -begins to heat, throws out the greatest 
part of its aqueous portion, which cannot therefore be 
entirely volatilised in less time. . The periods of opening 
the conduit may be nearer together, because the mois* 
tare is almost entirely destroyed at the time of the first 
opening of the canal, as thi? wood furnishes very little 
more, and the fire acquires every hour a greater degree^ 
of intensit}'. 

If the operation above described has been well con* 
ducted^ if the fire has been properly regulated, if node^ 
natioh'Ua9 been fai^de from the directions given, and 
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especiaNy if no rain has fallen, we. may affirm that the tar 
produced will be of a satisfactory quality. It is, however, 
to be observed, that the tar. which runs out at the first 
opening of the canal is the fattest or richest, has received 
less heat, and consequently is most inferior in quality ; th^e 
second and part of the third is better; the fourth is niea- 
gre, black, burnt, and too liquid. If the reservoir were 
large enough to contain the whole of the; produce of one 
oven full, there is no doubt but that these three parts 
mixed would make excellent tar, but it hardly contains 
ooe-fourthj so that it is necessary to empty ,\i each time 
the tar is suffered to run out. 

The tar, thus prepared, is known by its hazle nut and 
golden colour, it is velvety to the t6uch, and liquid, so 
that when it is submitted to the proof, a rod of wood, 
about the thickness o( a gun-barrel, and about a metre 
long, is put in at the bung-hole of a full barrel, it is suf- 
fered' to sink of itself^ its own weight being sufficient to 
carry it to the bottom of the cask, in which it slowly de- 
scends, a^ it meets with very slight resistance. When it 
is drawn bilt it i» more than double its bulk, from the tar 
that has adhered to it, but in two or three minutes it will 
all fall off again. This tar is usually put into hogsheads 
of 300 kilogrammes, or into smaller casks of 100 kilo- 
grammes. 

A common kihi generally affords about fifteen hogs^- 
heads of tar, of 300 kilggcgjiMRes each, and from 2S0 to 
240 hectolitres of charcoal. It requires to fill it forty-fiv€ 
loads of wood, of the weight of 500 kilogrammes each. 

TO BE CONCLUDED IN OUR NEXT. 
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' List of Patents for Inventions, tfc. 
(ContiQued from Page 128.) 

lloHN Hawkins Barlow, of Leicester-pIaeCf Leices- 
ter-square, Middlesex, Goldsmith and Jeweller : for cer^ 
tain improvetnents on tea-urns, tea-pots, tea-boards, or 
tea-trays. Dated June 27, IB 16. 

John Barlow, of Sheffield, Yorkshire, Founder; for 
a new cooking apparatus. Dated July 2, 18l6, 

John Towers, of Little Warner^street, Cold Bath- 
fields, Middlesex, Chemist; for a tincture for the core 
and relief of coughs, asthmas, and diseases, which he in* 
tends to denominate '' Towers's New London Cough 
Tincture." Dated July 11, 1816. 
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Fig. 3, Plate II. toI. XXIX. line D F E wants an N Mow A« 
Page 17, line ST, for obtuse readticate. . 

Page 18, line 11 ^ for curve read curves. 
Page 19, Hne 24, /or RT S V read R 1 S. 
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Specification of the Patent granttd to WittiAM Plenty, 
' qf Kewbuty^ Wsrks, Iron Founder; for a Plough, on a 
^ new and inipravei'CbnsiructionK Dated Bee. 22| 18l£r 

With a Plate. 

jI O all to whom these pieseptf ^jbal} come,^ &c. 
Ndw kKow YE, that 10 compliance with the said protiso, 
I the said William Plenty dp hereby declare thai my 
laid invention is described in the drawing hereunto an- 
nexed, and the description hereunder written. In wit- 
iie9s whereof I the said WilKam 'Plenty hatre hereunder 
set my hand and seal the twenty-first day of February in 
th^ said fif^y-stxth year of the reign of his Majesty King 
George the Third, and in the year of our Lord one thou- 
sand eight hundred and sisc teen: 

The following is a specification of my Patent for a 
l^lougb. 

The beam in the first place is curved, which gives the' 
l^loughman an opportunity of seeing his furrbw, and en- 

* The patent wai granted for a plough or agricultural inaplenent, 
itiade OD a new or improTed prineiplei aiiiwering a two-foU purpoi^, 
*^ sd that bad or ground niaj be thereby both pared and pkiugbd* 

'■ Voii. XXIX.— Second Series. C c abl^^ 
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ables him to work in a direct line with more facility tban 
in any plough now in use. . To the beam is fixed ^ by 
means of screw bolts and nuts, a body of cast iron, which 
projects over the land side, being fitted to. the curved. 
beaTOi and is cast so as to form at top two plates, one of 
which goe» undjerneath the beam through whiek the 
screw bolts pass to fix it to the beam, and the other on 
the furrow side or face of the beam. The bottom part 
of the cast iron body^, where the share is fitted on, is cast 
with a hollow ; the convex side fills up the interstice be- 
ttreen the body of the mould plate, the concave bi* bperii- 
ilig being on the land side of the body, and which, whea, 
the shoe is screwed on, form a box, within which are the. 
nuts and screws which fasten the mould. plate and share 
to the body, protected from all friction in tlie actiQa.pf 
ploughing. The mould plate is of cast iron, curved, and 
fastened to the body by niieans of screw bolts and nuts, 
which come within the box above described. Tbeshare 
is^lso fixed to the.body by iheans of a eurved 9crew bolt* 
atnd nut, protected within the same box. The share has 
also a wing, in an horizontal position, which serves as a 
cutter in ploughing. In the space between the bodj and 
mould plate is a friction wheel, of cast iron, one end of 
the axle of which is fixed in a grooved wrought iron arm; 
which grooved. arm fits in another groove on the land 
side of the body, and the other end of the axle in a 
groove fixed to the inside of the mould plate; and the 
axle by thus working by grooves, the wheel may. be ele- 
Tated or depressed according to the proposed depth, of 
the furrow. The fore carriage consists of a carriage or 
gear plate, of cast iron ; i^ the front of which one wheel 
runs on a wrought iron axletree, and the other wheel on 
another wrought iron axletree at the back part of the^ 
l^lat^jbotb fixletrces being attached to the plate by screw 
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i)olts and nuts, so that one wheel is before the other; the 
frx>nt or furrow ^de wheel going in the furrow, and the 
rear wheel going on. the land. From the axletree of <each 
wheel goes a screw bolt, with an eye to hold the axletree 
Uirough the collars round the .beam, by whicb the fore 
carriage is fastened to the beam ; and hy means of a 

• .   

'winch worlcing on the screw of these eye bolts, the wheels, 
either or both of them, may be elevated or depressed at 
pleasure, or according to the depth of tlie furrow. From 
the rear axletree a dol or draft chain goes to the bodj^, 
and fixes, by means of a hook in a hole, in the body, 
by which the draft is from the body itself. A small 
;$ci'aper is fixed over the friction, wheel, from the handle, 
which keeps it clean. The plough handles are as usual ; 
i>ne of which fixes in a groove in the ci^tt iron body, ancl 
the other is either bolted or morticed into the beam. 

For the more minute particulars the details in the an- 
nexed drawing may be referred to, . 

Fig. 1 (Plate VII.) is the perspective view of tUc 

jplough as put together, k is the beam, a the cast iron 

body, c the mould plate./" the share, b th^ friction wheel. 

* • • • • "t 

lb the space between the body and cnould plate with cbe 

iscraper n. tk the coulter, d the ground rest, . 

The Fore Carriage. 

g the carriage or gear plate, p the fore and rear axle- 
trees, r the winches, which, working on the eye screw 
bolts^ elevate or depress the wheels, h the collars which 
go round the beam, and through which the eye screw 
bolts pass, and by which the fore carriage is fixed to the 
beam. Uj rods running parallel with the beam, and which 
keep the. two collars at their proper distance, the ends 
being fastened to the collars* x tlie nuts which work on 
tlie eye screw bolts, and raise or depress the wheels, o the 
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4rafi or ddl chaiq^ fixed on the hind axle and to the fabdj!^ 
by a hook, through a hole in th^ body. 

The above is a general outline of the plough, as seen 
in the perspective. Fig. 1. The details of the several 
])arts are as follows. 

. ^9 I^ig*7, the beam, madf .of wood curves, over the land' 
sjide, and by this means obviates an objectionable angle ;^ 
the curve comes into the line of draught .about one-fourth 
part (eighteen inches) from the end of the beam. The 
front end of the beam is covered with plate iron, to. pre- 
vent its wearing in the collars* 

a, F;g. 8, the cast iron body« Fig. 8 a is the furrow side^ 
as partly seen in the perspective drawing of the plough. 
Jl^jg. 8 b is^ the otheir side, or land side of the body ; it is 
made to project over the land side, to admit and fit the 
curved beam. The upper part forms two plates at right 
aggie?, which fit the bottom and furrow side of the beam, 
to which it is fastened by wrought iron screw bolts and 
nuts.; the bolt holes being marked; on the plap q( the 
beam, and the plate on which the beam rests being seen 
^ perspective in the drawing j^ig. 8 i. At the bottomLof 
this drawing (Fig. S a,) the convex part of the box is 
shewn by this mark j|(, into which the screw bolts and 
nuts go that fasten the mould plate and the share. T^hh 
convex part fills up tli^ interstice between the body and 
mould plate on the other drawing Fig. 8 ft. The concave 
part is shewn with the bolts, as it appears before the shoe 
is fixed on. There is a partition in the box, against which 
the nut of fhe curved screw bolt fixes, to fiststen the share^ 
as shewn in the plate representing the concavity of the 
box Fig. 8 ft. s s s, at the top of the drawing, [Fig. 8 a,] 
are grooves, tl|e two front ones for the coulter, the rear 
one for one of the plough handles, the other being fixed 
in the beam. W, Fig* 8 ft, the groove in which the arm 
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of due friction wheel. Fig. 1 1, is worked, and by whicK 
the arm of the axle is elevated or depressed, c, Fig. 4, 
the mottld plate, the curve of which is obtained by meant ' 
of the intersection of lines, as described kt Fig.' 5. Thii- 
plate fixes to the body by means of screw bolts and nnts^ 
the nuts being in the hollow or box part of the body" 
as above described. Fig. 4 a is the convex or furrow srde^ 
of the mould plate, as seen in the peVspectrve drawing of 
t]ie plough. Fig. 1 c ; and Fig. 4 i is the c6tioa've or iiiH^ 
side of the mould plate, to which is fixed, by sci^^wls ^hd • 
nuts, the groove y, into which is screwed Me end of Ih^ 
axle of the friction wheel, ^he other working by a groove 
in the body, as above described. ^ '■:''' 

Fig. 5 is the share ; a ft^c three views of it ; a the b6l-^ 
torn part, which lies fiat on the ground, b the tipper pai^t,^^ 
e a perspective. It screws on the body by mean^ of H^ 
carved screw bolt. Fig. fil, introduced at the hole i, thlA'^ 
out of which and screw end are in the hollow or box "parif ' 
of the body abovedescribed^ In the perspective drai^*^ 
ing of the plough, Fig. 1, the wing of the ibar^ mark^^ 
thus in appears to stand perpendicularly, bat it U h6#i*^* 
zontal, and serves as a cutter in ploughing, tf the ground^ ^ 
rest. Fig. 2, with boles to admit bolts and ^uts to fix^^ 
it to the mould plate, Fig. 4. This can be replaced'^ 
when worn out see bottom of perspective plough d* ' 
e, Fig* 9» the shoe or bed : this does not appear at -all in '- 
the perspective drawing of the plough^ being on the fur^ 1 
ther side of the point of view. It is fixed to the body, 
Yig* 8, by a bolt, jmd covers the concave part of the body, 
in which are the nuts and screw end of the bolts that fas<* 
ten the share and mould plate so as to form a,' box, in 
which they are secure from all friction. This most be 
removed to ^et at those nuts, in order to take ofiF the 
mould plate or share : tbU may also, be replaced when 
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^orn out. h, Fig. 11| the friction wheel, of cast iron, 
which works in the space between the mould plate and 
the body : one end of the axle is a grooved arm A:, which, 
by- means of that groove, may be elevated pr depressed 
by ideans of a screw and nut, by which that arm is fixed 
to the body at W, [Fig. 8 ft]. The other end of the axle 
being fixed in the groove y, within side the mould 
plate, by means of two nuts, between which the axle end 
js fastened in the groove, and may ajso be raised higher 
or lower, and nhe mould plate may be removed further^ 
or brought nearer the body, so as to widen or narrow 

, the furrow, and as is also seen in the perspective "draw- 
ing of the plough y. Fig. 13, the edge view of the fric- 
tion wheel, with the grooved arm k, and the nuts by 
which the other end of the arm is fixed to the groove y, 
wrthin side the mould plate^ g the axle, or gear bed. 

/ Fig. 10 has holes to fix, by bolts and nuts, the axle oi 
\he two wheels on the fore carriage and the drail with 
^raft' hooks Fig. 14. The front wheel when in action 
runs in the furrow already cut, and the hinder wheel 
upon the land which, by means of the screws i, Fig, 18^ 
regulates the depth in paring or ploughing. The front 
axle, Fig. 12, is carved for the screw bolts i to work on 
when the plough is turning, h the collars, Fig. l6j 
through which the beam. Fig. 7, passes. These are kept 
at a distance from each other by two wrought iron bars 
or rods u ; they also have holes for the screw bblts t to pass 
through, i two screw bolts. Fig. 18, made of wrought 
iron, which pass through the collars. Fig. l6, and, by 
means of the eye (see'Fig. 18) at bottom, receive the axle 
of each wheel, and are raised and lowered at pleasure by 
means of the winch, with falling handles. Fig, 17. I the 
handles. Fig. 20, made of wood, m the coulter. Fig. 6, 
is fixed in the groove s, on the furrow side of the body^ 

Fig- 
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Fig. 8. n the scrafer^ Fig. 1^, is fixed on the furrow 
£ide of the handle^ over thie friction wheel. Fig. ] I, to 
scrape off the earth that collects upon it. o the dol or 
'draft chain, fastens and connects the fore carriage^ and 
the body of the plough by means of the ring and hook w» 
p the axles or arms of the front wheels, q the wilding or 
d.rail, Fig. 14. r the winches or nuts, with falling han- 
dles. Fig. 17. S8S grooves tp admit the conker, and one 
of the plough handles, t a nut and screw to fasten the 
share to thebody. Fig. ^1. u a rod, to prevent the shift- 
ing of the collars b. v a.ferrul, to prevent the collars 
from passing higher up the beano, w the ring and hook 
of the dol or draft chain, x the nuts. Fig. 19, on which 
the collars with falling handles. Fig. 17> affix. 






deification of the Patent granted to Dubley Adams, 
of Fleet^streetp in the City of London, Optician and Ma^ 
ihematical Imtrument-maker ; for certain Improvement^ 
in the Construction of Paper and Vellum Tubes for Tf &* 
scopes, and in the Optical Parts of Telescopes. 

Dated March 7, 1815. 

* 

< W4th an Engraving. 

T' 
O all to whom these presents shall c<m)e, &c. 

^ow KNOW YE, that I the said Dudley Adams, in pur- 
sjvance of, and compliance with, such proviso, in thesai<l 
recited letters patent contained, do by this instrument 
upji^f my hand and seal, particularly describe 4nd as- 
certain the nature of my said invention, and in what 
toanntt^ the same is to be performed, by the explana- 
tions, descriptions, and drawings, hereinafter contained 
and referred to ; that is to say ; The first part of my in- 
vention 
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ventioo is )tn improved nietbod of noaking ttrb^Si com^ 
p^sed of paper and velium^ of a formr perfectly eynDdri-^ 
cat, and of sufficient strength to receive and hold metal 
screws, and other parts necessary to the coiistrttction of 
telescopes of various kinds and sizes in common i3se> and 
of manoting and putting the tubei together in such a 
manner as that the varnish and ornatnehtal figures 6r de-^ 
vices of painting or gilding pn their outsidesmay not be 
injured by drawing out or closing the tubes. The me* 
thod of making the tube is as follows: I compose the 
tubes of paper and vellum, in the following manner* 
First ^; a coat of post or writing paper, which I call the 
water coat. Secondly ; another coat of post or writing 
paper. Thirdly ; a coat of blue, brown, or bag cap. 
Fourthly ; another coat of post. And, lastly, the vellum 
thus forming a substance, consisting of four coats of pa- 
per, pasted one on the other, ^nd so on, mccdrdiiig to 
the diameters of the tubes, increasing in number of coftts 
as the sise may be augmented, applying last of all the 
coat of vellum. The above^mention^ed number of four 
coats of paper is found to succeed for tubes to the exieht 
of two inches in diameter, beyond which a coat or coats 
of post or writing paper may be added, as shall be found 
xequisite. The substance so composed is formed into 
tubes, by being pasted on moulds or treblets made of brass 
or eomp6and metal, which are adapted t6 the ii^plemenl 
caHeid a drftw bench, hitherto used for drawing bra^s or 
metal only, and draining the same through brass 1)6 Jei' 
made for that purpose. The tubes are tempered to a 
certain fiafdness by drawing tbem through ctie,- two> or 
snore holes, which is absolutely necessary^ to make the 
tubes cylindrical roimd, and of a true form. It ali||ren« 
ders them, by the correctness of their shape, fit to ^e* 
^ive brass or metal rims, rings, and screws. 

The 
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The side of the first coat of paper, which I call the wa- 
ter coat, 'tnz. that which is joteoded to fdrm the inside 
surfaces of the tubes, is stained black previous to its being 
put oa the treblet. Any black stain may be used, but I 
prefer the following preparation/ viz. Indian, ink with 
common writing injc, in the proportion of a quarter of 
an ounce of the former to a gill of the latter, to which 
may be added about half a quarter of an ounce of gum, 
well dissolved in about half a gill of water. This prepa* 
ration is laid on the s^id first coat of paper with a brush ; 
and the^said first coat of paper, while wet with it, is placed 
on the treblet, which is previously greased with suet, or 
other grease. ' . 

The first coat of paper> or water coat, may, however, 
be moistened with water onLy, previous to its being 
placed on the treblet; and in that case the inside surface 
of the tube may be afterwards stained bl^ck with the said 
preparation, by means of a brush dipped in it being 
drawn through the tube. 

The next, or second coat of post pr writing paper, is to 
be well moistei^d with paste on both sides, and then laid 
on the water coat. This should be accomplished while 
the latter is yet moist. 

, . The brown or blue paper is laid on the, second coat af- 
ter the samje manner, and there the workypeases tilLtbe 
coats so pasted together are dry aud^ bj\rd qp^ugh to ad* 
mit of its surface b^ijig levelled, which vii» efl^ected by 
filing. Tbid pirocesftiti^ necessary, in order to correct tbe 
inequalities^ aod remove the gritty substances which are 
generally to be found in paper, but especially in the 
brown or blue sorts. When the last-mentioned surface 

* - - 

is iMde smooth, the next coat of post paper should be 
pasted thereon, and last of all the vellum. Car^ should 
betaken to incorporate the paste well witb the papery 
. Vol, XXIX.— Second Series. ^ Dd and 
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and in the stiffer sorts of paper it would be proper to 
moistea them in Water, first of airsqueeziog the same out 
by pressure previous to the application of the paste : this 
priecaution should be observed with the outside or vellum 
6oat also. The paste is made in the usual mattner, with 
the exc§ption> that a small portion of powdered resin 
(about a quarter of an ounce to a pint) should be put into 
it, in order to stiffen it. 

The treblets are for the most part made hollow; in the 
larger sizes they are cored through in the casting ; in th6 
smaller ditto they are drilled or bored ; and in the smallest 
of all they are left solid. The reason for their being made 
hollow is in one respect to reduce the quantity of brass 
or metal; thereby tp save expense. It\ another point of 
view, to enable the workman to 'place therein an iroa 
, heater, made red hot, by the aid of which artificial heat 
the moisture contained in the different coats is dried with 
tolerable quickness, the same is thereby sooner prepared 
for. the draw-bench, and the whole of the subsequent 
mechanical process expedited. 

A, Fig. 1, (Plate Vlir.) in the schedule or drawing 
hereunto annexed exhibits a view of one end of the tre- 
ble t, made hollow, to receive the heater. 

Fig. 9, the other^ or that end called the tang, which is 
fitted into the end 6 of the tteblet, Fig. 1, either by a 
screw or with plain surfaces, and then pinned; a mode 
adopted jin preference to solderirfg, which would soften 
the metal. 

At C, Fig. £, is represented a groove,^ made to receive 
a bandage of string. This is applied to each coat while 
in a moist state, in order that the same should acquire , 
the form of the groove, which being effected, it is then 
removed till the last coat, is put on, when it is bound 
tight, and suffered to remain lill Abe process of drawing 

IS 
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J9 performed. Il; will appear obvious, that this plafD is 
adopted jn order to provi(de .against, add to resist, tli^ 
great force employed in drawing the tubes through the 
required holes. 

D, in the same figure, represents the slit to receive the 
key that passes into the treblet through the tongs or 
chops at the end of the chain ap|ier.tainiog to the draw- 
bench. 

Fig. 3 exliibics the form of the heater. 

Moistened soap or grease shbuld be applied to the sur^ . 
faces of the holes, and the same to the surfaces of the 
Yelium. Good starch, in a fluid state, answers the pur- 
pose equally well, and in some instances is tQ be preferred. 

The method of mounting and putting the tubes tog^ 
ther is as follows. The different sized tubes being pef- 
fected, they are to be removed froni the treblets> which ft 
jgentle pull will , effect. They are then given into the 
hands of the turner, who places them in succession on 
chucks in bis lathe, and cuts them to their jrequired 
lengths. 

On one end, within the tube, Fig« 4, is cemented or 
glued a jingle coat or ring oCvellum, about three or four 
sixteenths of an inch in breadth, or more if required, as 
«t E at the other end« On the outside is cemented or 
glued, or otherwise affixed, a substance, intended to form 
a cylinder of a larger size tb^ the tube on which it is 
pkced, usually termed a spring, which is fitted to its 
next size or i^eighbouring tube wherein the same slides. 
^Tbis is made with groovesor recesses to receive cloth, as 
atF, Fig. 5.^ The vehicle to sustain or carry the cloth, 
luay be made of brass or other metal, or of box or other 
wood, or of leather ; but leather i^ found juore simple ija 
its application than eiiber brass or wood, and operates 
with greater certainty^ aod is therefore preferred. The 
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leather is procured of a thickness to admit of being 
turned true and cj^lindrical, is secured on the tube by be- 
ing cemented or glued with wooden or brass pins^.as at 
Fig. 4, where it is nicely fitted by the turner to the next 
and adjacent tube. Tot;ompleat the construction of the 
tube, at that end a thin ring of brass or metal is fitted to 
the inside, immediately under the cylinder or spring, a^ 
a support to the spring, its breadth varying. It may be 
one eighth, three sixteenths, one fourth, and so on to 
half an inch if found necessary. Rings of wood are made 
which likewise answer a similar purpose, and are fre- 
quently used, but are neither so neat nor so tight. This 
ring is merely fitted in tight; it may, however, be glued 
or secured with pins, or in any other manner if required. 
Within the vellum ring at the other end is affixed a screw 
ying of brass, as at H, Fig. 6. This is screwed, glued, 
and pinned ; it serves to strengthen that end of the tube, 
and from being^ milled on the edge becomes an orna- 
nieot to the instrument. It operates also as a check or 
stop when the glass is being shut or closed. 

' The more effectttaliy to prevent friction, which might 
injure the painted or otherwise ornamiettted surfaces of 
the tube, I augment the thickness of the cylinder or 
spring 6, Fig. 4, on which the tubes slide just so much 
as to clear the two riYigs E, Fig. 4, and H, Fig. 6, iriz. 
throne of vtlhun^and tW other of brass, le&ving saffi<& 
cient. windage o^ space between thetnner surface^of the 
latter and the painted or otherwise brnaiiiieated'Out«(fle 
surfaces of the sliding tubes. There ia another species e# 
screw ring,. ae> represented at I, Fig. 7, which, in^tea# <r^" 
screwing into the inside of the tube, affixes t& the ofrt^ 
side, and ennbiss the person possessing -one ^fthMe tete^^ 
scopes to take* the same to pieces at the tye end. TtN^ 
mode before nieBtioned> as seen atH, Fig. 6, is, 4i^w** 

ever, 
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ever^ the best adapted for general use, and the strongest: 
By that mode the telescope wiii be taken to pieces from*^ 
tbe object end. The stops or dinphragms for contracting 
the aperture of light are formed of box wood, brass, or 
metaj ; I usually prefer brass. 

The cell containing tbe object glass or glasses I fottn' 
of ivory or wood for lightness: I omit the 'cover usually^ 
placed at that end for the same reason. The same in* 
some instances is lined with a thin brass ring, and the 
counter screw, which eticloses and securesf the glasses, [ 
usually make of brinss. The head of tbe instrnment it 
made also of ivory or wood for lightness ; bbx wood ri 
generally preferred. I have given to this part of the tele- 
scope a new form, which I occasioBalty pairtt, gild, var- 
nish, and otherwise ornament. I havetilso discontinued' 
the use of the sliding shutter at the bead df the tele- 
scope, as it was constantly being out ef repair, and from' 
its being retained gave to the bead a clumsy 'appearance.' 

I prefer the foregoing method of constructrtrg tbelceH 
for, and placing, the eye glass and tDbjeet glas^; iMit the 
cover and the old shutter tilhtded tanN^ ntveffbetess be 
applied to these instruments if thought proper. TIfe inner 
tubes containing the eye glasses may betconstifbctcd after 
tbe same manner as the tubes of the" telescopes, Aansely 
of paper aild vdUum combined with 'brass* or tectal rings 
or rims,' or they may be made wtSDlly^^t^f bvtist ; theiMtSff 
I in- gea^Ptl prefer, afisl^for.tlie nsost part adopr.^ 

^9^ seeoadfimnyof luy-ifiveBtion ^^eMsists of tbe intro- 
dftclion of a»faddtCiond glass inti new manner into tele- 
sfppts of small size, utmrily called psosptet glasses, 
wrlMreby the extent of view, and also tbe magnifying 
pMMr,^0Niy be variedto^t greoter degree sbao' by the in- 
struments of this^ sort BOW nsed ; and telescopes coo^ 
•tnieted upon this principle may be used in die theatres 

or 
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or other public places as opera glasses ; aad the addi? 
tioiial glass is to be so placed in oae of the tubes as to be 
at or about the centre of the iostrument wheo all the 
tubes of which it is coo^poeed are drawn out. This ad«- 
ditioqal or intermediate glass must be a magnifjiDg glass^ 
properly adapted ^o the focus of the object glass ; and it 
may be either double cpuvex, plane convexi or concave 
ponvex. - - ' 

For viewing prospects^ or very distant objects, all the 
tubes are to be drawn out to a length suited to the ejer 
sight and the distance of the pbject* When this -teler 
scope is used as an opera glass, the tube in which the said 
additional or intermediate glass is'fixed is not to be drawa 
out from the largest tube, or that which contains the ob» 
ject glass ; nor, in case the instrument consists of more 
than three tubes, are any of those to be drawn out which 
are between .the tube containing the said additional glass 
and the tube containing the object glass. 

The whole length .when ail the tubes are drawn out 
siay be about; six or seven inches* 

The largest tube of this instrument being that wbieb 
contains the object glass, may also be used as the lower 
tube of a longer teliescope, and thereby expense will be 
saved to sucb persons as may choose to purchase both. 

The method of applying the said largest tube to a 
longer telescope, and removing it to the prospect or opera 
glass, is as follows : Letter K, Fig. 8, in the drawing here» 
unto annexed, replresents the said third op largest t«be as 
annexed in the usual way to the screw •ring at M of the 
long telescope Lf This tube is disengaged by unaorew^* 
ing the joint ai M, and which will be effeeted by hvidh 
ing one part still and turning the other. When the ttibe 
K is thus removed/ apply it to the screw ring at N, Fig. 0. 

In witness wbeseof| &c. 
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Specification of the Patent granted to David MuSHcr, 
of Coleford, iw the County of Gloucester, Iron- master; 
for an Improvement or Improvements in the Proctss or 
Processes of making or manufacturing Iron. 

Dated July 25, 1815. 

X O. all to whom these presents shall come, 8cc. 
Now KNOW YE, that in compliance with the said pro* 
viso, I the said David Mashet do hereby declare that th^ 
nature of my said invention, and the manner in which 
the same is to be performed, are described and ascer- 
tained as follows; that is to say: I have discovered a 
method, means, or process, for refining pig or cast iron 
in a blast furnace, to which, when used for this purpose, 
I give the name of the smelting refinery. . By my said 
invention the whole of greater part of tlie metafile con- 
tents of the cinder, slag, or scoria, produced from tire 
common refinery; of the slags, cinder, or scoria, that falls 
at the puddling or roughing rollers; uf the slag, scoria, or 
cinder, commonly called hammer slag; of the slag, scoria, 
or cinder, that is produced from the mill balling and 
puddling furnaces; of the scale or shale ti^at is produced 
at the ^nisbing rollers ; and of any oth^r refuse contain* 
ing iron, formed in any stage of the process or processes 
of making or mantifacturing bar or malleable iron t>f 
every description; is recovered or revived, anc} brought 
. directly into the state ofwhat is known in the trade by 
the name of finers iron or metal, of a quality fit for the 
purposes of the puddling furnace or stsimpmg fire ; and, 
in effecting this, I make use of the superfluous carbon or 
coaly matter of a portion of pig or cast iron in reviving 
and reducing the iron contained in the said various slags, 
scoria; cinder, scale, or other refuse products containing 
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iron, converting at the. same time the iron cont^rined id 
the pig or cast iroa into fioers iron cht metah 
. When about to wQrk with these materials, I proceed in 
the following manner* I take from. three hundred to four 
hundred pounds of well-burnt coke, chareoal, or other 
fuel, alone or in mixture; sik hundred pounds of pig or 
cast iron, reduced into any cotlvenient size or form ; one 
hundred and eighty to two hundred and forty pounds of 
the various slags, scoria, cinder, scale, or other refuse 
containing iron, or any one or n>ore of them. To these 
I add from one hundred to one hundred and fifty pounds 
of limestone, or in that proportion, or from forty to one 
hundred and twenty pounds of burnt lime) which last I 
generally prefer. These diiferent items I denominate a 
charge, whicn at proper intervals is filled into the fur- 
nace or smelting refinery, previously prepared and heated 
for its reception according to the ordinary and commoo. 
methods practized at iron-works ; but the charge may be 
increased or diminished according to circumstances, due 
regard being paid to the aforesaid proportions. Wheo 
the charge or charges successively reach the hearth of 
the furnace, the metallic parts sink to the bottom^ and he- 
come covered with. the earthy matters of the charge^ in 
the state of glass or scoria; no part of this should be. al- 
lowed to flow or run off (as is now the case at blast fur- 
naces) till the furnace is tapped* The glass or scoria then 
follows the metal, and I find it convenient and advan- 
tageous to albw it to form a covering over the metal in 
the box or mould prepared far its reception. If after the 
first or second tapping the metal is found not sufficiently 
decarboufited, or, in the language of the mimufaetory, 
** not high enough blown,'^ I gradually reduce, the pro- 
portion of coke, charcoal, or other fuel $ or I keep ad- 
ding from time to time a larger quantity of the said »iags, 
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cinders, scoria, eeale, or other refuse, with a propor- 
tionate quantity of lime, till the quality of the metal 19 
tufficiently refined for the purposes of the.puddling fur<- 
nace or stamping fire. At this particular stage the pro^ 
cess may be deemed complete, and the whole expense 
(or labour and fuel will t>e found not materially to exceed 
that of the common refinery ; which operation consists 
chiefly in burning out a part of the carbon or coaly mat- 
ter contained in the pig or cast iron, by which a loss is 
sustained of from two and a half to three hundred weight 
in the ton. But, as in my process, I make use of this car- 
bon to revive or reduce the iron contained in the said 
slags, scoria, cinders, scale, or other refuse, products of 
the forge, I generally obtain after the rate of twenty-four 
to twenty-five hundred weight of finers iron or metal fof 
each ton of pig or cast iron introduced ioto the smelting 
refinery furnace. 

But, secondly, in situations where the operations of 
the forge are not carried on, I make use of iron ores or 
iron stones in mixture with pig or cast iron, in any cout 
venient shape or form for refining, or converting the me* 
tallic contents of the same into finers iron or metal; and 
my mode pf operati^ng with ihese substances is simiW to 
that above described with pig or cast iron, and the said 
slags, scoria, scale, cinders, or other refuse containing 
iron, the materials in their proper proportions being in- 
troduced into the smelting refinery furnace, ai^d the pro- 
cess conducted as above described. Iron ores and iron 
•tones may be used for refining or decarbona^ting the pig 
or cast iron, either raw or roasted ; and the proportion of 
Itrae necesMry to be added to each charge ought to be 
the same as is added in the common process of pig iron 
making in the blast furnace, except in cases where iron 
ores or iron stones are used containing fifty>five p^r cent. 
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or moreof iroDi such ores admitting.of a reduction of tbe 
quantity of lime or limestone in proportion as the earthy 
matter in them decreases. 

Thirdly. The foregoing modes of manipulation are con* 
venient in situations where pig qr cast iron is at hand, 
but where it may be otherwise, or it may be wished to 
avoid the using of pig or cast iron, I apply my said in- 
vention in the following manner, to revive and recover 
the iron contsjiined in tbe following substances^ and to 
bring it directly into the state of refined iron or fiaers 
metal in the smelting refinery furnace, without any mix- 
ture of pig or cast iron, as described in the foregoing 
process ; that is to say, if the materials are slags^ scori£t> 
or cinder, of the mill balling or pudling furnaces, of the 
pudling or roughing rollers, of the blooming or starapit^ 
hammer, commonly called hammer slag, of the common 
refinery furnace, or the scale that is formed in the mak- 
ing, rolling, or finishing of bar or other malleable iron, 
(the smelting .refinery furnace being previously heated,) I 
take from three hundred and fifty to four hundred and 
fifty pounds' of coke, charcoal, or other fuel, separately 
or in mixture, from three hundred to three hundred and 
fifty pounds of the above-described forge refuse, from 
one hundred to one hundred and twenty pounds of burnt 
lime, or from one hundred and forty to one hundred anlj 
seventy pounds of limestone, but I prefer the burnt lime. 
This charge, or any other quantity similarly proportion- 
ed, I introduce from time to time into the soielting re- 
finery furnace, without any mixture of pig or. cast. iron. 
When the charge reaches the hearth of the furnace the 
metal falls to the bottom, covered with the earthy mat- 
ters, in the state of scoria or glass. This should be care- 
fully kept over the iron till th^same is run from the fur- 
HTace, and not allowed to run off from time to time, as in 

the 
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the common mode of pig iron making. If, after repeated 
tappings the iron is found not to be sufficiently decar- 
bonated or refined, a portion of the coke, charcoal, or 
other fuel, is to be gradually reduced from each charge, 
as described in the former processes, or a larger quantity 
of the said slags or refuse containing iron added till the 
metal is obtained of the requisite quality. By following 
this mode of operation finers metal, or refined iron, may. 
be made from a general mixture of the slags, scoria, cin- 
der, scale, or other refuse of the forge, as they are pro- 
duced ; but it also may be made from any one or more of 
tfaem, in any or in every proportion as to mixture and 
quantity, by accommodating the proportion of lime in 
some measure, according to the following scale. Mill 
scale, one sixth its weight of burnt lime, mill or balling 
furnace, slag, scoria, or cinder, one-third its weight of 
burnt lime, pudling furnace, slag, scoria, or cinder, one- 
half its weight of burnt lime, pudling or roughing rollers 
and hammer, slag, scoria, or cinder, one-fourth its weight 
of burnt lime, fiaery, slag, scoria, or cinder one-fourth 
its weight of burnt lime. These proportions of burnt lime 
to forge slags, scoria, cinder, or scale, will generally be 
found to answer where a moderate combination of earthy 
matter enters into their composition, and into that of the 
coke, charcoal, or other fuel ; but instances may occur 
where a greater or. less quantity will be necessary than, 
that given in the above proportions. 

Fourthly. Where it is desirable that refiners iron or 
metal, as it is called, should be produced directly from 
iron stones or ores, without employing pig or cast icon, 
I proceed iu the following manner: the smelting refinery 
being properly prepjnr^d, I take from three hundred to' 
four hundred pounds of coke, charcoal, or other fuel, 
^separately or in mixture, from three hundred to tbtee 

Ee 2 hundred 
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hundred and fifty pounds of iron stone or iron ore re- 
duced to small fragments with the same quantity of lime 
by weigbt*as would be necessary to flux the iron stone or 
ore in the common smelting furnace for the production 
of pig or cast iron. This^ or any other quantity simi* 
larly proportioned, lintroduce from time to time into the 
smelting refinery furnace, where the same operation takes 
place that has been already described ; care being taken 
to keep the whole of the vitrified matter, glass, or scoria, 
formed from the lime and earthy matters of the ore over 
the fluid metal till the same is tapped out, as above de- 
scribed. In this, as in the processes formerly detailedi^ 
should the metal thus obtained directly from the iron 
stone or ore be found not sufliciently decarbonated, or 
not ^' enough blown," the proportion of coke, charcoal^ 
or other fuel, in the charge is to be gradually reduce49 or 
the quantity of iroo stone or ores increased, till the me«> 
tal is produced of a proper quality, as before directed. 
When I make use of iron stones I prefer the same coasted, 
and when iron ores, richer in iron thau those commonly 
smelted at the iron-works in this country, are made use 
Qf, no other earthy matter is necessary, and no more 
lime than is requisite to unite with the earths^contained 
in the said ores to eflect a separation of their, metallic 
contents. But in cases or in situations where the iron 
stones or ores are already united with lime, properly de- 
nominated calcareous ores of iron, (such as are found in 
his Majesty's Forest of Dean,), instead of adding lime to 
the charge of coke, charcoal, or other fuel, and iron 
stone or iron ore, I add clay, or clay shale, in the raw or 
burnt state, though I prefer using it in the latter. Or I 
add argillaceous or common iron stone, in quantity or 
quantities proportioned to the calcareous earths contained 
in the ores, wbit^h proportions the nature of the mate- 
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rials alone can determioe* When I intend to smelt ores 
for the production of finers metal or refined iron that 
contain fifty-five per cent, of iron and upwards/ 1 prefer 
using four hundred and fifty pounds of coke, charcoal, or 
other fuel, to three hundred pounds of ore, besides the 
proper proportion of lime, clay, clay shale, or argillace- 
ous or common iron stone, as the nature of the ores 
may require. And should I find the metal not sufficiently 
decarbonated I reduce the quantity of coke, charcoal, or 
other fuel, or increase the quantity of ore to each charge, 
till the iron is produced of the requisite quality* 

Fifthly. As it may sometimes be convenient to use 
slags, scoria, or other refuse containing iron, at the same 
time* with iron stones or iron ores, it is proper that I 
should mention that this may be done by any intelUgent 
operator, either with or without pig or cast iron, if he 
attends to the directions before given, taking care to 
proportion the flux to^ the metallic and earthy contents 
of the charge; and observing, as a general rule, that not 
only in this case, but in all the previously-described 
modes of using my said invention, the metal in the hearth 
of the furnace is to be protected from the injurious effects 
of the blast.by a large body of scoria or vitrified matter, 
say to the depth of from fifteen to eighteen inches or 
more, before tapping. I may farther remark here, that 
though I have directed the furnace to be tapped from > 
time to time, viz. when the metal has reached a certain 
height in the hearth, (beyond which the depth of the in- 
cumbent vitrified matter would be too much reduced^) yet 
an intelligent operator may work otherwise, by having a 
hearth' of sufficient depth under the twyre, and allowing 
part of the scdria to run off, but still leaving a sufficient 
depth to protect the iron, by which means he will be en- 
abled to run off a greater quantity of metal at one tapping. 

In 
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In all thie foregoing processes^ if the first proportion of 
inaterials is in the furnace, and the operation otherwise 
well conducted, the glass or ssoria will be found of a 
greenish colour, possessed of some transparency. 

Sixthly. In making and manufacturing finers metal or 
refined iron, in the smelting refinery furnace, by any of 
the methods or processes, or with any of the substances 
or mixtures of them before enumerated, if I find the ma- 
terials Sufficiently fusible for the purpose, I withdraw a 
greater quantity of the coke, charcoal, or other fuel from 
each charge than is necessary In the making of what is 
comnionly denominated and, understood in the iron trade 
by the term finers iron or metal ; or I add a greater quan- . 
tity to each charge of slags, scoria, cinder, scale, or other 
refuse containing iron or iron stones or iron ores, with 
the proportionate quantity of lime or flux, till I obtain 
the degree of decarbonation or refinement wished Tor. » 
This I do to lessen the waste of the iron in the subse*- 
quent operations of converting it into bar or malleable 
iron, it being a fact well known in the trade, that the 
higher the iron is refined or blown the less is the loss or 
waste sustained in the subsequent manipulations of the 
forge, taking care to keep an equal or even a greater 
depth of glass or scoria over the metal in the furnace, as 
before directed. 

Seventhly. I apply my said invention to the manufac- 
ture of cast or pig iron, by keeping the surface of the 
metal in the hearth protected by a sufiicient depth of 
scoria or vitrified matter, and drawing off the metal from 
below the same instead of allowing it to flow off above, as 
in the common method of working. And [ have ascer- 
tained that the manufacturer of pig or cast iron in this 
manner requires a less powerful blast than is usually ne- 
cessary, while at the same time ores of a richer quality 

may 
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may be used in the furnace than can be reduced with ad- 
vantage in the mode of making pig or cast iron usually 
followed. 

I may further remark, that in all the foregoing pro- 
cesses it is advantageous to hate all the materials^ ex- 
cepting the coke, . charcoal, or other fuel, broken or 
formed into fragments so small that the whole may pass 
through a sieve, whose openings' do not exceed three 
quarters of an inch ; one great aim (both as to economy 
and the quality of the product) being the exposure of as 
much surface as possible of the different materials to the 
mutual action of each other, and of the fuel. 

In the preceding description of my invention, and the 
processes by which I carry the same into effect, 1 have 
sometimes mentioned lime only as the flux, being that 
which I generally prefer, though other fusible earths or 
mixtures of earths, or calcareous iron ores, may be used; 
but in my opinion not with equal advantage. 

Lastly. As to the furnace proper for the foregoing pro- 
cesses, it is sufficient to say, that in its general form it 
differs not from a common blast-furnace, excepting in 
the shape of the hearth, which for my invention I prefer 
having of a square or a cyRndric form. As to its size, I 
prefer one of smaller dimensions than the common blast- 
furnace now in use^ viz, from twenty to thirty feet in 
height, from six to eight feet diameter at the boshes or 
widest. part, and from two to three feet diameter at the 
top, the hearth five or six feet high, and from two and a 
half to four f^et in diameter. ^ • 

{o witness wbereof, S&c. 
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Description of nn Ink-Glass, upon a simple, cheapp and 
useful Plan ; in which the Supply of Ink is regulated by 
Means (f a Float. Communicated by the Inventor, 
Thomas N. J^arker, Esq. 

With a Wood £ngraving. 
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Refbsencb to the Enobaving. 

A Ay glass, in th€ form of the neck of a bottle. 

B B| a pieee of close-^graitied wood, too heavy in itself 
for floating the glass A A. 

C CC, cork, of such dimensions as may be sufBcienr. 
for floating the glass A A, in the manner represented* 

DDD, a cylindrical glass receiver for the ink, like a ^ 
beer glass, of any convenient size. 

£, the pen. 

F F, the ink. 

Advantages 
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Advantages of the Plan. 

The 'float having been .onc6 adjusted, aod proved ia 
water, ^ 

You caunot take up too much nor too little ink in a 
pen. 

The point of the pen touches only a soA and clean sur* 
face of cork. 

The sediment of the ink sinks to the bottom of the ves- 
sel, -with which the pen has no communication* 

The supply of ink i^ regular, and not affected by the 
temperature of the air, as in fountain ink glasses. 

The ink being almost entirely excluded from the air, 
will not lose its colour. . 

The supply of ink will continue the same untij the con- 
tents of the vessel be liearly exhausted. 

The writing paper is not likely to be blotted, nor (be 
fingers stainedJ 

Further Description of the Float, ^x. 

Having procured the little cylinder of glass, of half aii 
inch dijimeter within, a Hole is to be drilled through one 
side of it, and a part of the cork cut away> to admu the 
supply of ink from below. 

A piece of alder, of some lighter wood, turned in a lafhe, 
of the forni dcfscrlbed in the engravi/ig, will answer the 
purpose, without either glass or cork, excepting the stop- 
per for receiving the pen, which should always be madfe 
ofcorR. ' 

'thi upper paft of the ftoii should nearly fit the glass/ 
but the lower part of it must be siinatler; otherwise the 
float wiH adhere to one side of tfie glass, and not answer 
quite so well. 
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If the wood used for the float be not welWeasoned^ it 
will warp and break the glass; and in all cases it will swell' 
a little after it is wet, which must be attended to, and 
considered in fitting th^ float to the glass. 

I think that the float may be made df hollow porcelain,^ 
rather too light at first, having a small hole in some part, 
whereby beeswax might be introduced for adjusting the 
weight of the float, and then fixed by heating th« afloat 
and melting the wax; the inside of the porcelain float 
should be left rough, or of such a form as will hold the 
wax at the bottom ; and when once adjusted, the hole 
must be stopped upaad made water-proof, by means best 
> known tp china manufacturers. ' 

The float might as well be made in glass, and perhaps 
glass will turn out to be the best ms^terial. Suppose that 
a hpllow float be blown in glass of the form described, it 
might be made too heavy at first, and be ground in a 
lathe until reduced to the exact weight and form desired. 

The reason why I would make the porcelain float too 

light y and the glass float too heavy 2^1 first, is merely this ; 

. that a sufficient substance could be preserved in the glass, 

which in the former opaque body would be uncertain ; 

' but the manufacturers can eflect the purpose in the mWr. 

ner most convenient to then^^elves. 

This ink-glass is best adapted for the countingrbouse, 
or where it is not to be caried about: but when reduced 
in. size, it may be used any where with perfect safety, 
provided that the stand, in case of accident, will hold 
the ink. 

I have made the floats of copper, brass, tin, and Jron, 
each of which appeared to answer very well at first, but 
they soon destroyed the colour of the ink; and although 
I covered them with a sort of blacking used by brasiers^ 
they still spoiled the ink. 

. ' The 
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The black ink-stands of potters' ware are said to injure 
the colour of the ink, but I am not aware of any objec- 
tion to tliem when glazed. 

iPhe experiment as to this ink-glass may be tried in a 
rough but equally ^ffectiml manner, at the cost of one or 
two pence, as thus: take a piece of glass tube, of half an 
inch diameter within, such as is used for containing the 
spirits in spirit-levels ; cut off one inch in length with a 
file, ahd grind down the sharp edges on a stone with wa- 
ter; file a hole on one side, at about equal distanfce from 
the top and bottom, or rather lower; take a cork, such 
as is used for the bung of a cask, and cut off half an inch 
of it in thickness ; bore a hole through the centre of the 
cork, clear the hole with a hot iron, and fit it to the lit- 
tle glass tube ; cut the xiork to fit the glass receiver; half 
fill the glass receiver with ink, put the float therein, and 
the ink-glass will be complete. - 

I may venture to say, that wherever this simply con-^ 
trivance is once fairly tried, it will not be exchanged for 
any other kind of ink-glass" which I have ever seen ; and 
the expense is so trifling, that any person making a quan- 
tity of them together, in the rough manner -last men- 
tioned, the materials and labour would not be worth more 
than from one to two shillings per dozen for the floats : 
and really the advantages of the plan, las I have already 
enumerated, and as I have experienced for two or three 
years, are such as, I confidently believe^ will cause it ere 
long to be generally adopted. , ^ 

Recipe for making Ink. 

It may be acceptable, that a description of a good ink- 
glass should be accompanied by a good recipe for making 
ink : this is principally taken from <' The Encyclopaedia 

Ff 2 BritanoicaV* 



SlgQ DescripHdn of an if^QVed Ip^rf^lass, 

Britannica/' under the article Ink, ap.d I have ijf^d it fpr 
many years. 

IS oz. galls^ powdered ; 4 oz. Iog\y;o6d, ditto ; 4 9z» gteeii, 
vitriol; 4 oz. gum arable;. 1 wine galloQ of vi^egar^ or 
water, or half of each. 

The above ingredients may be put tpgjether at once^t 
stirred up occasionally for a week or ten. days,, tl]^p . 
strained, bottledt and corked. 

The ingredients would perhaps go furthfer, or make, the^ 
ink of a darker colour, if half the quantity of vinegar anji 
w;ater were put first to tj^e galls aqd logwood', and poufed, 
off in a few days : then put the remain der of the vinegary 
and water to the galls and logwpod for a few days longer^ 
stirring up the mixture as before, and at, last strain and. 
pour off the ink,' The vitriol and gui^ may best. be added 
to the menstruum after it is separated from the sedFoienfi 
which latter ingredients will soon be dissolved : stir the 
mixture occasionally for a fpw days, and wl^en the rei^ain-^ 
ins: sediment is fallen to the bottom of the vessel the ink 
will be fit for use. 



L wish to put this invention at once into the bands of ^ 
several china and glass .manufacturers, in the bofie, that 
some ingenious person engaged in one of those lines of 
business will speedily complete, what I have in an iraper-. 
feet, manner miade useful. 

Sweeney^ August 12, 1816. , 
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Of the. ^s^qfr t^ Soifi OX th^; li^h an^ Stratitfoun^, 
b^cqffi, Soifs^ Of, the Iti^prf^vemp^tf^.Sf^Hi . 

By Sir Humphry I>avy, LL.B. F.R.S. L.&E., &c. 

(Cooclqfi^ fnom Page 17.50i . 

Jj^ IJ[E, extract frpjyJdi^crQmppaing. y.^getable ifl^tter wl^en 
boife^d, \yithf fjip^-cky^ pr qh^ll^, fipnii8,a,coqil)in^tiQp by. 
Wthich.U|p.\;^getable qi)^U^r is ren(:lprecj.ixipre <Jiffiqi|ltof 
deqon^position.aqdioF solu^ipn. Purq sjlif^a and siliceous,. 
sands;hav^ little. action of t}iis.kind; andith^soils.wbj^h 
contain the most alumina and carbonate of lipe s^re those^ 
which, act witfi the gr^a^estq^lgmics^ler^^rgy, iq.preaery- 
ing inanur^.s. Suqh soils q^it.tj^q appjellalipn. which. iS; 
con^monly, given to them pf, rich soils f fov,tbe veget|iW^ 
nourjiihment is^ long preserved ip theo^j unless. take;i^ up 
// by the organs of plant?, l§iliceqy5.s5\ft4.S|^o?i tb? aont< 
trary. Reserve, the, t^rm. hupgry^^^ which is,cQmnaQaly. ap- 
p\ied to them; for tl\e vpgp.tablaat\4,ani<ttal.matt^rs.they^ 
contain not being attracted by the earthy constitueAt 
-P9^f9. of th^ spn, arp.. m%^^ liab^etoM decpufiposed^by 
ihei action of the atpip^pbf^^ei^pr^ carji^d off frop(i^th^n^ 
by,watf,r. 

in mp^stj qfitb? blafk a.n^,b|ipwn rich vegetable. iBOuIdf 
the €ar^^ls. 8^,ein .tct be, iajCO^biAaUQ^ vxjth a peculiar exr 
t^a9,tiy^ , nxf.iitet, afforded; 4¥ri«g. thf ,.d,e^ftni^pi0^ili9n„ o^. 
ifegefab^^^s,: , this j?,sWw{y,,t»^ep upj,. oj,attra4?te4 from thuj^. 
eajUi^.bjr.wa^er, aad app^efifs. t?,, ci9ftst,Uu,te a, prinji^, cause , 
of t\^ /erHl,Uy,oif.t|w JS9^J1^, 

^ The standard ,of %^lity^DC^i^8,fof <J^|EfiW.S iriftPM m\^., 
varj "M^J^^^cUiflajle,; ajj^raj^^bstpj^ticiija^^y ^i?4»eP9^d 

The 



^££ On the constituent Parts of Soils, 

The power of soils to absorb moisture oaght to be 
much greater in warm or dry counties than in coM and 
moist ones ; and the quantity of clay^ or vegetable or ani- 
mal matter they contain, greater. Soils also on declivi- 
ties ought to be more absorbent than in plains or in the 
bottom of vallies^. Their productiveness likewise is in- 
fluenced by the nature of the subsoil or the stratum on 
which they rest. 

When soils are immediately situated upon a bed of 
rock or stone they are much sooner rendered dry by eva- 
pori(tion than where the subsoil is of clay or marie ; and^ 
a prime cause of the great fertility of the land in the 
moist climate of Ireland is the proximity of the rocky ' 
strata to the soil. 

A clayey subsoil will sometimes be of material advan- 
tage to a sandy soil ; and in this case it will retain mois- 
ture in such a manner as to be capable of supplying that 
lost by the earth above, in consequence of evaporation, 
or the consumption of it by plants. 

A sandy or gravelly subsoil often corrects the imper- 
fections of too great a degree of absoi^bent power in the 
true soil. • * 

In calcareous^countries, where the surface is a species 
of marie, the soil is often found only a few inches above 
the limestone ; and its fertility is not impaired by the 
proximity of the rpcfc ; though in a 4ess absorbent soil 
this situation would occasioa barrenness ; and the sa'nd- ' 
stone and limestone hills in Derbyshire and North Wales 
may be easily distinguished at a distance in summer by 
the different tints of the vegetation. The grass on the 
sandstone hills usually appears brown and burnt up ; that ' 
on the limestone hills flourishing and green. 

In devoting the different parts of an estate to the ne- 
dessary crops, it is perfectly evident, from what has been 

said, 
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iaid> that no geaeral priDcipk can be laid down, except 
wheo all the circumataDces of the nature, compasiuoo> 
and situatioD of the soil and subsoil are known. 

, The methods of caltivation likewise must be different 
for different soils. The same practice which will be ex- . 
cellent'in one case may be destructive in another. 

Deep ploughing may be a very profitable practice tn a 
rich thick soil ; and in a fertile shallow ^oil^ situated 
upon cold clay or sandy subsoil, it may be extremely 
prejudicial. 

In a moist climate where the quantity of rain that falls 
annually equals from forty to sixty inches, as in Lanca* 
shire, Cornwall, and some parts of Ireland, a siliceous 
sandy soil is much more productive than in dry districts; 
and in sueh situations wheat and' beans will require a less 
coherent and absorbent soil than in drier situations ; and 
plants having bulbous roots will flourish in a soil con* 
taining as much as fourteen parts out of fifteen of sand. 

Even the exhausting powers of crops will be influenced, 
by like circumstances. In cases whefe plants cannot ab« 
sorb sufiicient moisture, they must take up more manure. 
And in Ireland, Cornwall, and the Western Highlands of ' 
Scotland, corn will exhaust less than in dry inland situa- 
tions^ Oats, particularly in dry climates, are impover- 
ishing in a mnoh higher degree than in moist ones. 

JSoils appear to have been originally produced in con- 
seqi]^nce of the decomposition of rocks find strata. It 
often happens, that soils are found in an unaltered state 
upo.n the rocks* frqm which they were derived. It is easy ^ 
to form an idea of the manner in which rocks are con-' 
verted into soils, by referring to the instance of soft gra^ 
nitef or porcelain granite. This substance consists of three 
ingredient^, quartz, feldspar, and mica. The quartz is 
almost pure ^ilieecios ^u^tb^ in a crystalline form. The 

feldspar 
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fekbpar mrd niicil are Very coi!|l^ouoded ittbstanb^i ; fi^lft 

« cont&iti siiiecij .atamioH; and Mjrd 6f itod ; in the-fetd'- 

spar tberet4^? iijiUfiUy lime atix] {k^m^«3 ; in the tnie^, l^b 

Vibk^ ^ gv^tlitie rock of ihi^ k\vA has been l6ng ex* 
posed to tiie irtfluencie of dirand watery the lime abd the 
potiassa eou^slined in its coti$li)t)eot i^artis are acted lipoh 
by water ;or carbonize acid ; and tbe 6\yA of \r6\\y which 
is aimou always in its ]eti«t oxyded states iends to com- 
bine with more oxygen; the consequence ie^ that die 
feldspar decomposes, aqd likewise the mica ; but tbe flrst 
the most rapidly. The feldspar, wbleh is as it Werl^ tU^ 
cement of the stotie, forms a fiDe elay: th)^ mita pieti-- i 

tiaUy decomposed mixes with it as dand ; arid the ud8^- 
composed quartz appears as gratel, or sand bf different 
degrees of fineness. 

As soon as the smallest layer of earth i$ fortned oh the 
surface of a rock, the seefdd of liehend, mosses^ and otb^ 
imperfect vegetables whieh.are cOtidtdntiy flbatiiig in the | 

atmosphere, and which have itfade it their testing place, 
begin to vegetate ; their death, d^eomp^fsifion, aitfd de- i 

cayy afibrd a certaifftjuaniity df orgaftieable (fisittcfry which 
Hitxes witb tlie earthy maieriak &f tbfe took ; in tb^is in¥- 
pxoved soil more perfect pkint« are 6^p^b)e of ^IfBsistftfg ; 
these in their tcffn -absorb noBrisbment iroim water air^ 
the atmosphere; and afier perrarMnfg afford ^# A^^ruils 
td tho^ £tlr^dy provide : \\ie ^k^06>^rtlon df the t^t\ 
still continues ; afld at leiig tby by dti6h dow and ^radtiaf ' I 
processes, » soi) i& ferotfed in^ wbicb even ft)¥esft t^k^'€itii^ 
fi;r. tberr rooi!^^ atyd^ whiteh is fi«t^d to reiKraiVl the KA^tjrti^V 
of the caltivatoy. 

let itistasees wiitefa sisoee'ssi^^ geheraiiott^' 6f vej^^febli^ 
have^t^MHWD^opon a soily anlefes' j^ai^t of tbeir pr<Sdtii6^ bte' 
beea carrried off by many ^ i^t^sim^ by atliftiltTs> tb^ 

vegetable 
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T€getable matter incmases ia owb a ptbpDrtion> that the 
soil approaohes to a peat iti its natare; and if, in a situa- 
tion where it oan receive water from a higher district^ it 
becomes spongy^ and permeated with that Buid^ and is 
gradually rendtred incapable of supporting the nobler 
classes of vegetables. 

Many peat^mosses seem to have been formed by the 
destruction of forests^ in consequence of the imprudent 
use of the batcbet by the early cultivators of the country 
in which they exist : when the trees are felled in the out^ 
tkirts of a wood, those in the interior are exposed to the 
influence of the winds ; and having been accustomed to 
shelter/ become unhealthy, and die in their new situa- 
tion ; and their leaves and branches gradually decom- 
posing/ produce a stratum of vegetable matter. In many 
of the great bogs in Ireland and Scotland, the larger trees 
that are found in the out-skirls of them bear the marks 
of leaving been felled. In the interior, few entire trees 
are found ; and the cause is, probably, that they feH by 
gradual decay ; and that the fermentation and decompo- 
sition of the vegetable matter was most rapid, where it 
was in the greatest quantity. 

Lakes and pools of water are sometimes filled »p by 
the accumulation of the remains of aquatic plants; and 
in this case a sort of spurious peat is formed. The fer- 
asentation in these cases, however, seems to be of a dif- 
ferent kind. Much more gaseous matter is evolved ; and 
the neighbourhood of morasses, in which aquatic vegeta- 
bles decompose, is usually aguish and unhealthy ; whilst 
that of the true peat, or peat formed on soils originally 
dry, is always salubrious. 

The earthy matter of peats is uniformly analogous to 
that of the stratum on which they repose ; the plants which 
have formed them must have derived the earths that they 
^ Vol. XXIX. — Second StsRir.s. Gg con- 
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cdflUiiied ftrak"^ thH Btllttiiiii; TInui, is Wilt^re aad 
Berklbtl^f ^hecci tbe iMtiiii below ifae peat ig chalk, 
catcareM'8 eartti^ abounds 4fi tb« atbesi and vet; UiUe 
alumina and siUca. Tb^y. likewise contain tnoch oxyd of 
iron and gypsfiQi» both of wbieb may be derived from 
the decomposition of the pyrites, so abundant in cbtdk. 

Different apecimens^f peat that I have burnt from the 
granitic ^nd' schistose soils of diffefent pares of these 
islands, have always given aslies principaHy siieeoua and 
aluminous ; atid a specimen^ of peat, from the coooty of 
Antrim, gave ashes' whidi afforded v^iry nearly the same 
constituents as the great hisahic stratum o£ the eiMfoty, 

Poor and hungry soils^ such as are produced from the 
decomposition of granitic and sandstone' rocksy remain 
very often for ages with only a thin covering of vegeta- 
tion. Soils from the decomposition of limestone^ chalks, 
and bassths, are often clothed by nature with the perca* 
Hial grasses ; dnd afford^ when ploligfaed up, a rich bed 
of vegetation for every speqies of eukivated plant* 

Rocks and strata from which soils have been deriired, 
^d those which compose )the more interior solid parts of 
ttie globe, are arranged in a certain order ; and as it of^- 
l^ii happens that strata very different in their oaitire are 
■associated together^ and that the strata immedtaiely be- 
neifith the soil contain materials Which may be of use for 
im^roVihgit/ a generalvview of the nature and- positkm 
of rocks and strata in nature, will not, I trust, be )vnac<- 
cep table to the scientiBc farmer. / 

Rocks are generally divided by geologists iotio two 
gr^nd divisions, distinguished by the nnmes of prtmoi'^ 
and secondary. 

Tbe primary rocks are compo^d of pure cjrystaUine 
matter, and contain no fragments of other rocks. 

The seconckry rocks, or strata, consist only ^pourt^y of 

crv^alline 



crystiJiiae laiitUr ;{iBmilititiri4i^^ 
strata; ofiieB ^hcMuiid k» ik^^mm^m eS^M^gf$M^i^ 
inariDe micMUi; aoik swi^tiittat <coiitmii»\tbe remaps of 
land animals. ^ i.. ^ i . - 

. Tbe pridiarjr r^eka are.. generally arsfoged in., laige 
W$»mt or in layers veriical» or laore'or Ifets inclined to 
the horizon. - 

.Th^ secQiidafy J^odkfr aire uftoally diapoaed in s^tiata or 
laj^ara, |>aralld» ^r a^rly piaraUeli . to the horiaon^ >. . ^ 

The number of primary rocks which are comid^oii^^o^ 
aetved. in naiiNie are eight. 

First, grami^i wtimkikf a*, has been mentioned, i$.caa\«» 

pi^mA 0f quarts, feidapar, and mica 4 when these bodies 

are arranged ia regiijkr layers in the ruck^. it ia,<^Ued 

• gnm^ .. • 

iSecond, vmucmns «dUs^iMi^ which, is composed of qaartz 
and mica arranged in layers, which are iisnally cnrfiliataU 

Thirds denittf which consists of the substance called 
hornblende and feldspar* 

f ounb> tefytentine^ which is constitated by /eldlpar 
and a body named resplendent hornblende ; and ll^ir Be<» 
parate crystals are often so small as to give the. stone a 
uniform appearance Mhis jock abonods in veins of a sob-^ 
stance called steatite, or foap rock.^ 

Viiilh poxpA^y, which/consists of. crystals of feldspar, 
embedded in ib^ same material, .but usually of a different 
cakHir»- , : .it, . ^ 

^ * * 

Sixth, granular marble^ w^bich consists entirely of crys- 
tals ^f cacbi^^^^ i»f liiae ; and. which,, wJien iu colour is 
white, andtextucc fine, is the substance used by sta^ 
tuaries. 

JSjevepth^ cA/ori^e. idUil,. which coasists of chlorite, a 
gfeen pr:gi'ay stlb^taiicesaaiieivhat^naiogons to mica and 
feldspar. . 
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Eigbty qumi^mt rocky which is eo«ip09ed t^f quartz in 
a ^ranoiar forns seoietkn&s ooit^ to smafll ^qufimkies of 
tbo; oryslallin^ eleoiwUy w^bich bave^^^e^n' metitfoaed as 
b^loQgiDg to the other rockft. - ^ • 

The secondary' rocks ai«\iiiore ouaicroiis than tbe pri* 
osary ; but twelve varietios mclode all tbai« are mwAlf 
found in these islands*  -: - 

, 'First, grautmcker whioh coaaisl^^ frsgnsents of qaarts^ 
or chlorite ^bist, vambedded: ia » ^oeofteiit, ; prioei^ttjr 
composed of feldspar 

Second j siliceom mttdstQue^ wbicjb isi coaipMed of fioe 
quartz or sand, united by a siliceous cement. 

Tbirdj Umet^omf .consistitig of carbonate o/Jim^ mor^s 
compact in its texture than, in tbe-gramilai UEHtrUe;' and 
often abounding 19 marine exuvia^ 

Fourth, ulumin^us sckki, ot^ihale, eonsistiag of tihe de« 
composed materials of different rocks cemented by a small 
quantity of ferrugbous or...silioeous .matter; and. often 
cotitaining the impressions of vegetables. 

Fiftbf ca/careons sandstone, which is calcareous sapd> 
cemented by calcarequs matter. 

Sixth, iromtcme, formed of nearly the same materials 
as aluminous schist, oi' shale; but: containing amuttb 
larger quantity of oxyd of iron. 

Seventh, itfsa/^ or ivAmslone, which conaiats of feldspar' 
and bornblend^e, with materials derived f4'4>m thedeoom-f; 
position of tbe primary rocks ; ^be crystals>are geneially, 
so small as to give the rock a homogeneous appearanoet; 
and it is pften disposed in very regular opittmnsjtbftj^iiig- 
ttsualiy five or six sides. >. 

Eighth^ bituminofits, or. common: coah . f. ^ . . , 

Kinth, gffsum, tbe. sfibatanc^ ap well^ knowut bjr ttet 
nanpe;^ w^ich consists ^i sulphate of lime } and ofiten 0oo» 
tains sand. v ,♦ 

Tenth, 
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. Temh, rodfc iwilf. t ^# ^ ov^«v^:*.' 

Bl«v«iilb, rJb^/ whictt ifSijftif!^ aBtftfnd^riH^r%W^fisn>f 
oiarhie animab, and cotltaiD9'bori%oiytdM^yfers'<^''flirits. 

Twelfth, phaH'fudding stone, consistiiig of pebbles ee- 
meated by a ferroginoiis 4)r ellicf^t^i cenfdfltV ^ 

>To describe aiore p^irtfeiiiarly the const fftient parts of 
the dimrent rocks and strata will be unnecessary; at any 
tid»e, indeed^ defaill on this*'sabj6tt are diieless, uAldss 
the speciiBens «re-«acaaitned by tfafe eye ;''ati# a' close in- 
spection and comparison of the differetit s^ecf^'s wfH in iei 

short time en'able 'the most common observer to distin* 

* '11* 

giHsh them. »• ' '\ 

The highest mfoohtaids in these islands, and indeed in 
the^ wbote of the bid continent^ are consiitute^ by gra- 
nite; 'and this rock has likewise' b^n found alt the 
greatest depths td which tlie^ indtrstry of man has as yet 
ba«ni able to penetrate! micaceous schist is often found 
imiKieiUateiy upon' grdtiite; serpeiftine or' barbie upon 
mtcaceoas schist : but the order in which the prioiary 
rooks are grouped together is various. Dfaf ble and ser^ 
pentine are usually found uppermost; but granite, though 
it -seems to fovm the foundation of the rocky §t'rata of the 
ginAe, is yet sometimes discovered above micaceous schist. 

The secondary rocks are always incumbent on the pri- 
mary T' the lowest of theto Is iisufi% gr\iuwacke :' upon 
tlw«; lllttestone' or sandstone U often' fbuncf; coal sene* 
ratty occurs between sandstone or shale'; basalt often ex- 
ists ftbov« snftdstbttli'^ikl 'limestone; foc)< salt almost'al- 
wa^ occtirsf'aysoeiated'with' red^ sandstone ai^d gypsum.' 
Coal, basalt, sandstone and limestone, are often arranged 
in diilerent alternate layers, of*Ao consiiderableihicknessi 
so as te^form a gr^Ht ^^ttotofcbuntry. ^IrW^epth of 
less tban^ 500 yards, BO of these different alternate strata 
bate been cooAted. " 

The 



The veins whieh afford metallic siibftaaoes are fiteoreft 
more or less verticd, fitted witlia material diffematfrott 
the rock in which ihe^f exist This toaterial k aimosi at- 
Ways cryatatline ; aad Moallj eooiiste of calcareous spar, 
floor spar, qaart:^ or- heavy spar, either separam ocU^ 
gether. The baetailtc tubstaoces are general diispersed 
through^ or jCODfusedfy fifiieed with, these erysiailtiye bo^ 
dies* The^vei&s in bard granite seldom afford much ose*- 
fal metal ; but in the iN^iits in soft granite, aod ia* -gam, 
tin, copper, and lead are fo'uad. Copper and Iran are 
the only metals usaaily found in the veins in' serpeBtioe. 
Micaceous schist, sienite, and granular marble, tire sel- 
dom metalliferous rocks* Lead, tin, copper, inon^ frnd 
many other metals, ar^ found in the vtins in ohJo^fe 
schist. Grauwacke, when it contains few fragaientsi add 
existis in large masses, is often a metalliferous rock. The 
precious metals, likewise iron, lead, and antimony^ art 
found in it ; and sometimes it contains veins or masses of 
9ione'C€faL or coal free from bitumen. Limestone isthe 
great metalliferous rock of the secondacy family } add 
lead^nd copper are the metals most usually found in it* 
No metallic veins have ever been found in shaje, chalk, 
or calcareous sandstone ; and they are very rare in bssalt . 
Iind sUrceous sandstone. 

In cases where veins in rocks are exposed to the-al« 
mosphefe, indications of the metals they contain may be 
often gained from their superficiaLappearance. When* 
ever fluor spar is found in a van there is always stroilg 
reason to suspect that it is associMed w4th' mecallic sub* 
Stances* A brown powder at the sttHace of a '^ein felWays 
indicates irdn^and often tin ; a pal^ yellow powder Jead ; 
and a green colour in k vein denotes the presence of 
copper. \ ' 

It may not be improper to give a general descripfioa 

of 
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of the geologknl' cGMiititwtion of GrHttBAuAn and Ire- 
kod. .GraniteuforaM the gr^at ridge of bili» extending 
fumn Land's End tfarongb Dartinore into Devonthire. 
.The bigbeit 'rocky aiiiata in SomerBet^ire are grauwacke 
and lidaeftlone^ Tbe Malvern bills are eompojsedof gra* 
niUtf Btenite^ ai>d porpbyry. The bigh^fit mount^ns in. 
Wales are eblorite acbist, or grauwacke. Granite occurs 
at Mount Sorrel in Leicestejrsbire* The great range of 
the i»ott»taiaa io Cnmberland and Westmorland are por- 
pbyry, oblorite, scbist^ and'graowaoke ; but granite is 
fennd at. tbeir western boundary* Througbout Scotland 
ifae most elietated rocks are granite, sienitCi and micace*- 
ous ^obistus. No true secondary formations are found in 
Soatb Britain, west> of Dartmoor; and no basalt soutb-of 
tbe Severn. The cbalk district ^xtends^ from tbe vre^em 
^art of Dorsetsbire to tbe eastern coast of Norfolk. Tbe 
coal formations abound' in the district between Glamor* 
gaMbire and Derbyshire;: and likewise in the secondftry 
strata of Yorkshire, Durham^ Westmorland,. and North* 
timberland. Serpentine is fonnd only in tbi^e places io 
Great Britain; near Qape Lizard in Cornwall, Portsoy 
in Aberdeen/shire, and in Ayrshire. Black and grey gra<- 
irabir marble is found near Padsiow in Cornwall; and 
other coloured primary marbles exist in tbe neighbourly 
hood of Plymouth. Coloured primai^y marbles are abnnd* 
ant in Scotland ; and- whtt£ -granular marble is.found in 
tbe Isle of Sky, in Assyat^ and on the bimks.of Loch 
Sbin. in Suihorlaod : the principal coal . fornfations in 
Scotland arc lOtDtiaibAPioo^bire^ Ayrshire^ Fifeshire, and 
oa tbe banks of tbe, Brora in Sutberland. Secondary 
limestone and aandstone .are found in most of the low 
opuntries north of tbe M^^^lip biil^. 

In Ireland there' arefive great associations of primary 
n»ountain«; the o^untains of Movne^^in ^the, couifty of 

Down ; 
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DpwD ; tk^ ttiountftios tii Ooaef»l; thbm of Majro :aiHl 
Galysray, those of Wioklow, and. tliote of Kerry. . The 
rocks composMg. the fpar first of these moootaiol chains 
are priocipaUy granite, f'^eis, sieoiie, micaceous schist, 
and porphyry. The moiitileins of Kerry are ebiefljtcon- 
sliluted by gradular quartz aod chlorite schist. Coloured 
marble is found near Killarney ; and white oiarbie on the 
western const pf Donegal. 

Limestone and sandstone are the common secondary 
rocks found south of Dublin. In Sligo, Roscommon, and 
Leiitrim, limestone, sandstone, shale, ironstone, and bi«- 
tuii^inpus coal are found. The secondary hills in ^ese 
connties are of considerable elevation ; and many of 
them have basaltic summits. The iiorthern coast of Ire* 
land is principally basalt; this rock commonly reposes 
uppn a white limestone, containing. layers of flint, and 
the sciime fossils as chalk ; but it is considerably hoarder/ 
than that. rock. There are some instances in this district 
in which columnar basalt is found above sandstone and 
shale, alternating with coal. The stone coal of Ireland 
is principally found in Kilkenny, associated with lime* 
stone and grauwaeke. 

It is evident^ from what has been said concerning the 
l^rod action of soils from rocks, that there must be at 
le.'iKt as many varieties of sbils as there are species of 
rocks exposed at the surface of the earth ; in fact there 
are many more. Independent of the phanges produced 
by cultivation, and the exertions of human labour, the 
materials of strata have been mixed together and trans- 
' ported from place to place by various great alleraiions, 
that have taken place in the system of our globe, and by 
the constant operation of water. 

To attempt to class soils with scientific accuracy would 
^ be a tain labour; the distinctions adopted by farmers are 

sufficient 
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sufficient for the purp^se^ of agriculMire ; particularly if ^ 
some degree of precision be ade|4i?d in the application of 
terms. The term saody, for instaac^, shoi^ld i^er be ap- 
plied to, any soil that does noUi^jC^taip at leapt seven-eights 
of saq^ ; sandy soil^.that effervesce with acids should, b^ 
distinguished by the name of calcareous sandy soil^ to 
distinguish them from those that are siliceous. The term 
clayey soil should not be applied to any land which coo^ 
tains less than one-sixth of impalpable earthy matter^ not 
considerably effervescing with acids. The word loam should 
be limited to soils containing at least one-third of impaU 
pable earthy matter, copiously effervescing with acids. 
A soil to be ccrnsidered as peaty, ought to <:ontain at least 
one half of vegetable matter. 

In cases where the earthy part of a soil evidently con- 
.sists of the decomposed' matter of qne particular rock> a 
name derived from the rock may with propriety be ap- 
plied to it. Thus, if a fine red eattb be found immedi- 
ately above decomposing basalt, it may be denominated 
basaltic soil. * If fnigments of quartz and mica be found 
abundant in the materials of the soil, which is often the 
case, it may be denominated granitic soil; and the same 
principles may be applied to other like instances. 

In general, the Soils, the materials of which are the 
most various and heterogeneous, are those called allu- 
vial| or which have been formed from the depositions of 
rivers ; many of them are extremely fertile* I have ex* 
amined some productive alluvial soils, which have been 
very different in their composition. Tb^ soil whichbas 
been mentioned, (page 174j) as very productive, from the 
. banks of the river Parret, in Somersetshire, afforded me 
eight parts of finely-divided e$trtby matter, and one part 
of siliceous sand; and an analysis of the finely-divided 
inatter gave the following results. ' -• 
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360 parU of earbonate of iiiB^. 

25 ^ alaaiiiia. 

fiO sUioa. 

3 — ; oJcyd of iron. 

^ Id vegetable, aitiaia], aod safine mailer. 

A rich soil from the neighbourhood of the Avon, in 
the v^tleyof Evesham in Worcestershire, afforded me 
three-fifths of fine-sand, and two-fifths of impalpable 
matter ; the impalpable matter consisted of 

• * 

35 Alaminaf 
41 Silica. 
^ 14 Carbonate of lime. 

3( Oxyd of iron. 

7 Vegetable, animal,^ and saline matter. 

A specimen of good soil from Tiviot Dak, afforded five^ 
ibtths of fine siliceous «a»d, and one^s^xth of impalpabie 
matter ; which eomtsted of 

41 Alumina. \ 

42 Silica. 

4 Carbonate of lime. 
'5 Oxyd of iron. 
' 8 Vegetable^ animal, and sdine matter. 

A soil yielding excellent pasture from .the vaHey of the 
Avon, near Sajitsibury^ afforded one-ekventh of coacse 
j^iUoeou^ land; Md the fio^y-divided matter consisted af 

7. Alumina. 
- 14 SiKoa. 

63 Carbonate of lime. 
2 Oxyd of iron. 
14 Vegetable^ animal, and ssdine matter. 

In alt these instances the fertility seems to depend upon 
the state of division^ and mixture of the earthy mate- 
rials^ 



» ^ 



anJl'mthe Jm^sof SaS$,\K£^ i8§ 

risHs, and the iregs'taUe and aDinal m^ter,; ^nd may be 
easily explained oti the princip}^f which I ha^ endear 
Toured to ekci^date in the preceding part of thif Lecture. 
In ascertaining the composition of sterile sails with a 
Tiew to their improTement^any particular ingredient 
which is the cause of their unproductiveness^ should be 
t»igrticttlarly attended to; if po9sible, they shi>uld be com- 
pared with fi^rtile, soils, in the same neighbourhood^ ai^d 
in similar situations, QS the difference of the composition 
may, in many cases, indicate the most proper methods of 
improvement. If on washing a sterile soil it is found to 
contain the salts of iron, or -any acid master, it may be 
ameliorated by the application of <}uick lime* A soil of 
good apparent texture, from Lincolnshire, was put into 
my bands by Sir Joseph Banks as remarkable for steri- 
Uty: on examining it, I found that it contained sulphate 
of 4roo; and I offered the obv ions remedy.of top-dressing 
with lime, which converts the salpfaate into a manure, if 
there be an excess of calcareous matter in the soil, it may 
be improved by the application of sand, or clay. Soils 
too abundant in sand are benefited by the U9e of clay, or 
marie, or vegetable matter. A field bdcM^ging to Sir Ro^ 
bert Vaughan, at Naon^u,. Meno^iethshire, the soil of 
which was a light sand, was much burnt up in the sum- 
mer of 1805; I irecommended to that gentleman tlie ap-^ 
plication of peat as a top dressing. The experiment was 
attended with immediate good effects ; and Sir ftobert 
last year informed me, that the benefit was permanent. 
A deficiency of vegetable or animal matter must be sup* 
plied by manure. An excess of vegetable matter is to be 
removed by burning, or to be remedied by the applica- 
tion of earthy materials. The improvement of peats, or 
bogs, or marsh lands, must be preceded by draining; 
stagnant water being injurious to all the nutritive classes 
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of plants. Soft black peats, when drained, are often made 
productive bj^ the mere application of sand or clay as a 
top dressing. When peats are acid, or contain ferrugin- 
ous salts, calcareous matter is absolutely necessary in 
bringing them into cultivation. When they abound in' 
the branches and roots of trees, or when their surface 
entirely consists of living vegetables, the wood or the ve- 
. getables must either be carried off or be destroyed by 
burning. In the last case their ashes afford eartliy in- 
gredients, fitted to improve the texture of the peat. 
* The best natural soils are those of which the materials 
have been derived from different strata ; which have been 
minutely divided by air and water, and are intimately 
blended together ; and in improving soils artificially, the 
farmer cannot do better than imitate the processes of 
nature. 

The materials necessary for the purpose are seldom far 
distant : coarse s^nd is often found immediately on chalk ; 
and beds of sand and graveT are common below clay.. 
The labour of improving the texture or constitution of 
tlie soil is repaid by a great permanent advantage ; less 
mlinure is required, and its fertility insured : and capital 
laid oTit m this way secures for ever the prodnctivenesS| 
apd consequently the yalue^ of the land, 
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Description of a Machine for setting Ships* Ropes by one 

Person only. 

By Mr. Edwin Jones^ of Southampton. 

With an Engraving. 

From the Transiactions of the Society for the Encou-, 
I'agemeut of Arts, Manotactvres, and CpMMEECE. 

Ten Guineas were voted to Mr. J on En for this 

Communication. 

XT is necessary to observe, that in the common mode of 
serving ropes two persons are usually employed, o»e 
to hold and manage the ball of spun yarn, the other 
person to lay it with a machine, resembling a. wooden 
mallet, with a groove in the head to work in the rope to 
be laidt By my plan I can save the expense of the^man 
who usually manages the ball of yarn; and for this pur- 
pose I have attached a reel to the serving mallet, and the 
yarn for laying the rope being wound on the reel, and 
passing under a pulley, from ibeno^ between two others 
to the rope, and the reel and apparatus all turning round 
together, the rope is laid by one person managing the 
whole. 

From being disappointed by a person who should have^ 
assisted hie in laying ropes in the comDion wjty, I was 
led to invent this apparatus, and I have by this means 
served or laid forty-two yards of rope in one afternoon. 
I havQ served five-inch ropes in a similar manner. The 
yarn is wound upon the reel, by means of a handle, inless 
tiine than on balls, and the whole work is done as well, 
and with more expedition than in the common mode. 

When I work with a large machine, I add a lead coun- 
terpoise, to balance the motion of the reel. 

Re- 



^$ Machine for serving Ships' Ropes* 

R%F£EENC£ TO THB EMGltAYlNG. 

Fig. 10, (Plate VIII.) it a representation of tbe machine 
in a working. »tate, .A h ^ box or case, which encloses 
ihe whole jmachine. B C are the uprights, which are 
jconnected to the ends of tbe box A, dnd supported by 
the diagonal birikces. D E, o^e part of the rope, is made 
fast roitiirf tbe upright €, leaving out a lengthlo be laid 
nearly equal to the distance between tbe uprights BG; 
to tbe upright B is attached an iron frame c, which hai 
a hook e, that receives one end of the rope, ana "i^ 
means of the eye screw o the hook e is inade to traverse 
in ft lateral direction, by which the rope between tbe nfr 
lights B C IS stretched. 

Fig* 11 is the reel apparatus, which cootaitis the limy 
twine, or (6prd, that is to serve or cover the rope F ; tb<^ 
reel f revolves upon two pivots, and the line upon it 
passes through tbe guiik-puUey t, and between the rollers 
or pullies at k, and by means of the handle of the reel, 
apparatus it is thrown in a spiral or screw direction along 
the whole length of tjse rope till tbe rope is completely 
covered, or served* The reel apparatus or frame is con* 
fined up<3|in the rope by two standards A, that enconipase. 
the rope, and according to the diameter of the rop^ is 
the pin passed tbro<ugh that set of boles in the standards 
that are best adapted to its size. 

Thia niaehine is simple, efficient, and portable, and . 
wijl be found to be superior to any machine used for |b%t^ 
parpose in the ptirticulars specified. 
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.D^ription tf a Method of securing Ship^ Guns and Cat^ 
iiages. By Mr. Alexander Law, ofDeaL 

With an ^graving. 

from tbe Transactions of the SocibtV for the JEnecmi' 
ragement of Arts, Manupacturrs^ and CoaiM^RCE. ^ 

Tbe Silver Medal was voted to Mr. Law /or this 

Communication^, 

m BEG leave to lay before the Society a model of ii me>» 
thod.of seeuriDg ships' guns and carriages, by means of 
my right and left handed screw, lever, and hook nuts* 
This invention will enaUe one man to perform tbe duty 
of seven, and in one-third pttrtof the time' secure th^ 
gun for sea service. It possesses the advantage of great 
safety where new breechings are used, which require lo 
be tightened or re-secured at sea, in the event of being 
taken by a gale of wind. In such a case one man can 
>irith ease tighten and secure all the guns on the lower 
4epk without danger, by ticking one or two turns with (be 
lever of the screws ; whereas in ttfie common span lash- 
ing you must take all but two turns off before you can 
again spaa the breecHiiig in ; and, in general, when the 
Jower deck guns are in want of fresh securing, all the 
ipen quartered at those guns are necessary at that time ; 
|tnd, Jt is further evident, that a single man to each gun, 
with my apparatus, will re-secure them in less time than 
all the men that are quartered on the present system. 

Certificates in favour of Mr. Law^s method of securing 
phips' guns and carriages were received from the follow- 
ing Navfil Officers, viz. Admiral Foley, Captains Bey^ 
Downman, Wilkinson, Ganely, and Wemyss, Lieute** 
itauts Wetlteadi Boyle, and Cree, 
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240 On* Mosaic or Tesselated PavemmU, 

Reference to the Engeaving. 

Figs. 12 and t3 (Pkte VIIJ.) represent Mr. L^mh plan 
of lashing gun carriages, 8cc, by means of an apparatus, 
with a right and left handed screw. A, the lever; BB, 
the left handed screw ; CC, the right handed screw; 
D.0.D D, books ior laying hold of the ropes. The act 
o^ turning the screws by the lever A, onevvay, extends 
the hooks from the ball or head of the screws, and 
slackens the ropes ; and, l^y turning them the contrary 
way, the hooks move lo.^^ds tb^ bead or fall of the 
screws, and thereby rend,er tlie ropes tight. 

On Mosaic or Tessdated PavetnentSi By M. Robduich.' 
From the A n;^ ales de« Auts, &c. 

xVlOSAIG 'Work hai been known from time tmmetno-^ 
^ial, and, like all otifer arts,^ has suffered many changes': 
though instead of improving, it has relrograded, if nol , 
in the method of composing ft, at jeast in the execution. 
The very tedious labonr'that is required to construct a 
Mosaic pavement, after the mahnier of ttie ancient, and 
probably too the different arts since invented to supply 
its place, have been the eaiises of its decline* . In the 
time of Augustus the Mosiiic Was made with small piecei 
of square glass, manufactured for the purpose of all e6* 
lours, and arranged upon a buse of stucco, so as to fbrift 
.pictures of all descriptions. Tb^ effiect of these picttirei 
was similar to xhai produced by tapestry, tfnd tbe mode 
of , shading was absolutely the same* Afterwards small 
Square ,pieces of marble Were substituted for the small 
squares of glass. Arabesque ornamerits Were represented 
on pavemenls of larg& dimensions, and on the sitiailer 
landscapes and figures of men and animals. The walls of 

apartments 
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apartoieiits were eveo decforated with this work ; and this 
part of the art bore the name of Marqoetry in $tane. To 
form the paste or stucco in which the squares of marble 
were iDornsted, they made a mixture of one part of 
slacked lime, and three parts of marble of the Tibur, 
pounded^ which they moistened with linseed oil. 

The species of Mosaic pavement that M. Roedlich 
calls Venetian pavement requires less art and less time 
than the ancient Mosaic. But it is neither so brilliant 
nor so perfect, although it appears that it has nevertbe* 
less a very agreeable efiect. 

M. Koedlt6h has described the proeesses used in. this 
arty and the instruments em^oyedi with much care and 
clearness; we shall limit ourselves to give a general idea 
of the processes, in order that (hey may be compared 
with the ancient practice. 

This pavement is constructed upon arches ; the princH 
pal cane is, tliat.the ground be very even and dry. A 
first bed is formed of old plaster, of about two inches 
thick ; the second ii composed of the same materials, 
mixed with pounded brick, lime, and sand ; this bed is 
three inches thick j the third bed is formed of two parts 
of pounded brick and one of lime; it is nearly two inches 
thick, it is moistened with lime-water, that it may unite 
with the other beds, and render the surface smooth, and 
^'rfectly levels This is called the red bed A fourth bed 
is made with white marble, pounded and passed through 
a sieve, milted with one-third of quick lime ; this bed is 
lialf an inch thick; it is treated like the preceding, in 
order to unite it, as well as possible. )Vhen t^e whole is 
idfy the workman traces on the ground the design of the 
•picture, and the places which the pieces of different cOr 
loured marbles are to occupy, and which are simply 
. Voi. XXIX. — Second S£aiEs. li broken 
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broken with*the point of a hammer. These pieces are* 
laid otiiilt, accordiDg as their colour agrees with the de^ 
sign^ with care to leave a space between eaefa. These 
pieces of marble form the prinqipal colour of the pate*^ 
ment ; the spaces'between are filled with broken marble,: 
of different colours. The rest of the operation consists 
in beating the mass carefully^ to render it firm/ and in 
rolling over it, from one end to the other, and in every 
direction, a hard stone cylinder, in order to make \t 
smooth and polished. * 

The cracks or fissures that come in the drying are 
filled up with the substance that composed the fourth 
bed; the pavement is r^ibbed with bran, the outlines of 
the pieces of marble ar^ drawn with black chalk, and 
where it is necessary a light coal of water-colour is laid 
upon it, of which M. Roedlich describes the prepara* 
tion. / 

. Lastly, the whole surface of tlie pavement is rubbed 
with a piece of woolllen stu0> moistened with linseed oil*'i 

A new Method of obtaining pure Muriatic Add with 
Facility and Economy, By M. Bbugnatelli* 

From the GioftMALE ni FisiCA de Bbugn atelu. 



t 



H(§ appi^ratus is composed of three pieces; 1st. a 
Biatra3i which ^^y be eitlier tubulat(ed or not ; 2d« of A 
bent tube, which is the principal piece> and, 3d« of an 

» 

* An invention superior to this^ and. for the same object, if 19- 
duded m the Patent granted to J. F^Wyalt, and published in Vol. 
XXVII. of the Repertory of Arts, and manufactured b} C. Carter, 
Pean*street, Soho. 

* ordinary 
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with Facility and Economy. £43 

ordinary glass bottle, which should in preference be 
straight and high, in order that the mouth may foe closed 
with a ground-glass stopper. 

Into the matras, which is pkced upon a sand-bath, is 
put eight ounces of pure common salt, reduced to a coarse 
powder. Into the bent tube is introdoced a solution of 
muriate of barytes, which rises to equal heights ill the 
two braifiches that form the curve; upon the salt is 
poured five: ounces of sulphuric acid ; the bent tube is 
then immediately adapted to the neck of the matras, fixed 
in^ a cork stopper, in which is also a capillary tube, com- 
municating with the matras, if the matras be not tubi^i^ 
lated, and which is fastened in with a little soft wax. 

When the white vapour begins to appear io the other 
extremity of the bent tube, the glass bottle is directly 
added, containing a quantity of distilled water, corre^ 
spending in weight with the common salt employed, but 
not exceeding in bulk more than half the capacity of the 
bottle. The mouth is slightly stopped with a cork, which 
crosses the long branch of the b^nt tube. 

As soon as the muriatic gas begins to develope itself, 
it continues without interruption even at the ordinary tem- 
perature and pressure of the atmosphere* The^apparatus 
is slightly heated as the operation advances, in order to 
facilitate and hasten the disengagement of the gas. Tde 
solution of muriate of barytes put into the bend of the 
tube rises durirtg the passage of the gas into the ball, 
which it partly fills, so that aU the acid gas necessarily 
passes through it, and is washed in it, before it arrives af; 
the water in the bottle. 

We observe, in the course of the operation, that the 
solution of barytic salt, placed in the bent tube, becomes 
decomposed and turbid, acquiring at the same time a 

lis • dirty 
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jiitty yellow hue The Itcid gA% that pa$ses into the»bot- 
tk IS in such great ijoaiitity^ that the w^ter it| the lower 
part of the tube becomes sometimes coasideraUy. heated* 
For this reason the author foupd it necessary to plon^e 
the bottle into a larger recipient^ containing cold water, 
CH*/ in preferepce, water inixied with snow* At the end 
of the operation, when it is seen that the hydrute iff v^ 
riatic add (muriatic acid gas combined with Water) in the 
bottle liegins to rise above the tube, the capillary tube of 

< 

the matras is opened,, and the apparatus suffered td cooK, 
7be bent tube is afterwards takep away, and the bot- 
ile containing the li^^aid muriatic acid Is itncQ^diately 
stopped. 

Water distilled at a mean atmospi^eric temperature and 
|>ressure condenses about four hundred and fifty times its 
bulk of Oxymuriatic gas, and augments tq abdut oner 
third of its primitive bnlk. 

The Kquid muriatic acid obtained by this apperfitas is 
Ibufid to be very strong, smoking transparent, of a yel* 
lowish coIouTy and entirely deprived of iquriatic acid* 
When a tubulated mlttras is not to be had, we may 
adapt, as before mentioned, the capillary tube in the 
^topper, which closes the untubulated matras. In 9pme 
Hpases a retort may be employed. The operation becom- 
ing very easy, it will be best to operate upoq a smat) 
quantity of salt, and repeat it several times if necessary, • 
Imd then the matras and %he retorts may be of a mid*- 
dling size, and bje tised several times for th^ same oper 
Ifation. 
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Mtport of M. de Labte¥R}6 on tie Specimens of PUcI^ 
and Tar maHufa4^itred in France, ajierihe Process ^ 
M' 3adei6ts LaposdEp 
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£ have said, that if the maDagetnent of the tar kiUi 
be well conducted it must necessarily yield t^r of the first 
quality^ But there are many accidents likely to take 
place* As the degree of heat required, and the evapora« 
lion of the aqueous part can only be conjectured, a mo^ 
m«nt*9 neglect or inattention may produce the most seri^ 
ous consequences. If, for instance, too large a quantity 
of the matter is suffered to accumulate upon the floor, th« 
fire easily reaches it, inflames and consumes a great part, 
leaving only a burnt residuum, deprived of all the unctu* 
ous part, which constitutes its perfection. If any rain 
fall while the fire is alight, it does considerable damage, 
more or less, according to the time when it comes on, 
and the quantity that falls, for then the tar obtained i$ 
charged with moisture. These "defects are quite sufficient, 
to throw discredit on the tar of France, and to encourage 
the introduction of Northern produce. 

One principal cause of the introduction into commerce 
of French pitch and tar of inferior quaKty is the bad con* 
struqtion of the establishmentsLwhere the different products 
of the pine are manufactured. The tar kilns are generally 
merely holes made in the sand, rudely coated inside by 
a light bed of clay : the recipient or trough is also only aa 
imperfect ditch, lined with planks of pine, always badly 
joined together. The hole in the kiln, by which the mat- 
ter escap<ss, is stopped with a stone, Xq prevent the bits pf 
charooalfroni passing through. In short, the whole ap- 

pf^ratus 
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 24G » On the Specimens of Pitch and Tar 

paratus is entirely exposed to the, attacks of tlie weather 
^'heh npt in use. The tar when it is finished is mixed 
ivith water, sand, cbarcoal, and other different substances, 

which entirely deteriorate its quality. 

"• ■• 

S. On the Method of purifying the French Tar. 

The good reputation of the Swedish /tar proceeds from 
its possessing three principal qualities, a proper degree 
if fluidit}-, a perfect amalgamation of all the parts, and 
a fine yellow gold colour, which is a certain indication 
that the substance has received a proper degree of heatV 
The tar from les Landes, on the contrary, is more or 
less thick, but always more so than is proper; no con- 
tinuity, or fjHsion of the constituent parts, and of a deep 
bottle-gfeen colour, which rs a proof that it has not re- 
ceived a proper degree of heat. The eye with very little 
practice may judge of these. facts ; it is only necessary to 
put a portion^ of each into a white glass vessel, by in- 
clining the vessel that contains the tar of les Landes, and 
then putting it upright again, the tar will leave on the 
sides an rnnumerable quantity of little lumps, as sour mill^ 
would. These are little portions of resin which the fire has 
not sufficiently melted. Nothing like this is to be seen iii 
the Swedish tar. The intention in the use of tar being to 
preserve wood and cordage from damp and frcun the in- 
ffuence of the atmosphere, we may conclude that it can 
6n?y be looked upon as a sort of low priced paim ; it 
mufst therefore possess as great a portion as possible of 
those qualities that distinguish the best, such as is used 
JTor wainscotting. A paint that is too thick, and conse- 
quently cannot be spread uniformly, is of course rejected, 
or tT'the least poi-tion of water be mixed with it. The 
tar of les Landes always contains a greater or less quan- 
tity of water ; that of Sweden is always free from H. 

Tar 
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Tar when too thick cantiot be uniformly spread In tt" 
reening, for the part that has-not received sufficient heat 
will form liltfe protuberances on the surface of the wood, 
and when the air has absorbed the little essential pil that it 
contains, it leaves it quite^ friable, without tenacity, and 
it falls into a powder with the least friction, aqd the place 
it was intended to defend is left exposed. 

The inconvenience is much more considerable when it: 
h applied to cordage, for then the bits of hemp that com^ 
pose the rope, being glued together with tar that con-s- 
tains scarcely any essential oil, lose their elasticity, and 
break when folded in the various directions to which they 
are necessarily subject. This is what is vulgarly called 
burnt cordage. It has been thought that this inconveni- 
ence cpuld be remedied by heating the tar, without re* 
fleeting that this thick tar, though rendered liquid by 

* 

the action of the fire, cannot acquire any quality by this 
fusion, and when cold again retains its former defects. 
Yet if this operation be carefully performed, it may, 
though imperfectly, attain the desired end ; but the di- 
rection of the fire is always left to a child ; being en«- 
creased without precaution, and, as we may say^ by^erks, 
the tar is raised to ebullition before' the desired change U 
completed, and a great part of the essential oil, of which 
it already contained an insiifficient quantity, evaporates 
and thickens also. When cold it covers the cordage w|tH 
a black and stiff crust, which soon falls into a powder.. 
Hitherto ho other means has been found of extracting 
the water froni tar than piercing the c^sks that contain 
it with a small borer, and introducing into this hole som4s~ 
whisps of straw, which serves to keep the tar in without 
stopping up the hole hermetically, so that '^the veater 
e»ea^es drop by drop. It Ls easy to suppose that this is 
a very inl9,ufficient and imperfect method, for none of the 

water 
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\f»ter that is above >tbe bole, and especially what is be* 
low it^ can run out; and itjs well known, that a single 
glass of wafter is sufficient to render useless several quin- 
tals of tar. 

Struck with these inconveniences, M* Laborde sought 
to rectify the French tar by allowing it to be sufficiently 
baked, by evaporating all the water, by giving it a suit- 
nble degree pf fluidity, by restoring to it the essential oil 
that it wants, and especially by parefully freeijpgitfrom 
all heterogeneous particles. 

Agreeing in opinion with all davig^tors^ that cordage 
is spoiled by the application of boiling tar, and persuaded 
that its, strength is not weakened by tt^e tar being ap- 
plied cold, M. Laborde has invented an apparatus which 
yields hitn a sort of virgin tar, or essential oil of tar, ca- 
pable of penetrating much more into the rope-yarn, and 
which, instead of forming a black and hard crust upon 
itj gives it the strength and elasticity that is required. 
Our indigenous pitch is altogether bad. It wantt tenar 
city and unctuousoess, or oiliness; so that when it is 
used, its durability, compared with that from the North, 
is, nearly as one to a hundred. This proceeds from a bad 
mode of manufacture, which M. Xiaborde has no doubt 
of being able to cure. 

All navigators agree that the indigenous pitoli and tar 
suffer a waste of at least twenty per cent, which ihty can- 
not lessen, and this waste proceeds from the saud^ char-* 
coal, 8cc. which the cupidity or carelessness of the petty 
resin-makers either add to them or suffer to be intro- 
duced. M. Laborde's purified tar is fiubjecl to no k>ss, 
and he assures us, that when he has established his ope- 
ration in the large way^ he shall be able to simplify and 
^n»prove bis method. 

On 
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On the Use of Sulphate of Soda in maJcing Glass. 

By M. Gehlin. 

From tbe Journal hb SaMwEiaER. 

ItI. gehlin, of whom chemistry has been deprived 
by a premature death, and who cultivated it with suc- 
cess/ was much occupied with the manufacture of glass^, 
in which he employed sulphate of soda as a flax. It is 
not the salt that is vitrified witli the silex, but rather the 
soda which abandons the sulphuric acid at an elevated 
tempecature, in consequence of the chemical action that 
soda and silex exercise upon each other. After a great 
number of trials, M. Gehlen found that the following 
proportions were the best. 

100 sand, 50 dry sulphate of soda, from 17 to 90 of 
quick Time, in a dry powder, and 4 of charcoal. 

This composition, without the addition of any other 
flux, always gives a very fine glass for goblets and wine 
glasses, and no sulphurous smell is remarked, which wa:s 
-^ sometimes so powerful as to incommode the workmeD^ 
nor the extraordinary €rackling>which is manifested in 
the pots when other proportions are employed. After 
numerous observations M. Gehlen annou'nces the follow* 
ing resnlts. 

1. Sulphate of soda may be employed in the mannfac- 
ture of glass, without the addition of any other saline 
flux-. The glass resulting from it is as fine as any that is 
made with the usual materials, and possesses all the pro- 
perties of glass made with soda. 

. 2. Sulphate of soda vitrifies very imperfectly with silex 
. alone, even when the heat is continued for a long t]me«# 
By the intermedium of lime the vitrification succeeds 

Vol. XXIX»-— Second Series. K k better, 
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better, but not Ta proportion to the time and the fuel 

that miift jbe eaip{oye4« / 

5. Oa the eontrary, the vitrification is effected in a 

shoci tii|»e,c#a4:'iQ ^^ perfect manner, by means of any 
8ubita4ip4^«l^olli d6cemiM>s^8^ the sniphnrie acid of the 
»ttltfei>yr;of Ifida, and thereby destroys the |iowerfal af^ 
finity v^hich prevents the soda from acting on the silex* 
It isir«barcoaI which best attains this object: however^ in 
the,g,reparat^pn of flint glass, metallic lead may be sub- 
stituted in its. place* 

. . 4. This decomposition of the sulphate of soda may be 
f &cted even diiring the. vitrification, or before it^ Local 
circumstances may determine in the choice of either one 
pr other pf (these .processes ; but the latter. presents no 
diffi^iiliy..^ 
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Cjfiveai^ respecting sealed Specifications. 

Court of Ghincery, Thursday, July 9,5, 1816/ 

J^x-parte Heathpote in the Matter of L\cy, 

J^H*. Bell stated, that this was an application to the 
Coiti, praying that his lordship would not plit the great 
^9X'\^ a patent which Mr.^L&dy, of Nottingham, hail* 
sought to obtain for making Iac|& by a machine, to be 
iMMrk^sd: by 4 JkteMi^engloek The grdnod of objeetrbn ' to 
tlie patent waS) that Mr. Jiacy wanted to keep bts speci* 
fieation secret for the ^poce of fifteen months, which wai^ 
ei»ntraf)r to die poliioy of the law, and a great injustice to^ 
l^e king's snbjiects in gtaei^al. 

V On tiie. parn of Mr. inatfy Sir 8ftm<te) RomSIy and Mr. 
^art nr^, tha^Bo ili^a«4ice w<KiId bedone to the pab» 
lie by granting ibi^ futeat, #n^t)le State w^^ld be bene^' 



k &; 



filed 



Caveat respecting Mit^kd l^c^Sutihni, 95 V 

fiti^ it)/ a pecoliiir vffty. Mr. Lacy had iiiv«nle<l a ma^ 
chine for making French kee of tile roost beautHbl tex«t 
ture ; and if the foenefit c^ his mvefttimi was aeo«red to^ 
bioii by enabling biin to lodge tbt spectitetMil imder 
certain i^strictions, ihii country vrOsHl t^^ftMlbM to ri«^ 
Yid the Frenefa in the side of that article iit thtco at i W a m ah 
narketB* At preseoi, the French/ by hairing the mate* 
Yiakand iaboor ata mveh cheaper rate, eonid a^ord to 
undersell us considerably in that very importani Ivan^ of 
their mamifactares ; hue if this patent were graftitedy the' 
saving, .with respect to taboor^ would beikiore than eqtmt 
to tiie difference in price of the materials. This was tho 
principal object for whhiog to keep the ipeoifieatieti se* 
cret : for there was reason to appreh^d> that if the par- 
ticolar description -of the invention should be enroUed 
within tiie usual period, copies thereof would be obtained 
hj foreigo agents, and transmitted to foreign countries^ 
the inhabitants of which would have the benefit of mak* 
Ing use of ihe invention befove his Majesty*^ aoljeolf 
caiild by law make use of the same ^ which would not 
only prevent the patentee from deriving the fall advan- 
tage which he has reason to expect, bat might alsa^fild 
to diminish the benefit which the h^eeHnaoufeoturet'Of 
tjbis country might otherwise derive iberefrpm* Tbia waa 
the ground upon which the Legidatiire bad thought pro4 
per. to grant an Aist of Pariiamept {5S Geo* HI. oap« 17d) 
to Mr. XiCe, for secuYiag.bis inventioa of pi«pariog liemp 
and Ba%^ By a proviso in the loiters paten l,^wl|i€h were 
gcantad for |he term of foorteea years, that gentleman 
wjm flowed to keep bis speeificalioo secret for fifteea 
months frcim the date tliereof : .and^ with m view to seeore 
ihe benefila of tus^ioveation to .this oouati^, the act di» 
riected, thiU imtead of causing tho p^rtienlar descriptioii 
of ihe inveaiion to be eiirotM according to the said pf o# 
.. K k 2 viae. 
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vi80> hi ^oiiM jdeErver io the Lore! Cbancellori within 
fi&eeA aioollM from th^ date of the ktlercr pateat^ a par- 
tiouiar. dBacrtption or apactficatioa of the nature of his 
iaveiuiaa, aad to wbai inaiiiier the same was to be pet^ 
fbstted^ hy. writing under bis band and seal ; which spe^ 
oificaliatt, together, with. an affidavit made belorea Mas^ 
ter in Gbancery, that it folly, cooipletdjr^and accnratdy- 
defined. an<jb' doaerihed the. whole ^udemerj* part of suck 
lOfeiUioo aodi dincoveiy, md 4he oii^ibadiofi using «iid 
emplayiog lti^j#oine/or iheuse^ and poaposes'thoff^qiei; 
^rthf thoiiild )Mi.eai^ed4n'o coiser under the seal of the 
X^rd ChiiocellQo MdiJadgedtin the>ottoe/o£ one of < the 
MMtWPf49i(iiha^G^y»-to bec^oiimalMpiisttpoessivcJy, horn 
itme lAr, %itae, as occasion might require. Tbe second 
clause of the act declared, that tbe said packet should not 
-^removed fcom the custody of the Master4o Gbancery 
ifm .toy wcmoii>t preteooe 'wbaleTer, exeept by order of 
the iiord CbaoceJlor, ^ho should have power to call (or 
atd bfiLW xhe <|inie whenevoc there ahcmld. be occasion to 
Jhwre. recourse thereto, either on account of appliea^^ 
'tina h^ing otade fop«patmits for iltberldiscoiveriea or in- 
vetKrottfi, wtiich: there 'miight) be reason 'to laprprebend 
nuglht be of a natufft aitttilaiFi ta^tbesatddnvention, of oti 
aecoont ofaoj^'IfiftlatlawireipectiagTtbe same,sor in any 
Oilier case in^ wAuoh it ntightb^v^ judged by the Lord 
Chtincetior. aeoosstryot propec. to inspect ithe same; in 
all which cafiea thejSBal.of .ther^^^said "paeket uiigfat'lK 
broken by the Lord 'GbaoceUorciaid.aftepeocbiMe^oilid 
have been ra^de of tbe said ^specffibation/^S' 'occasion 
abould require, t he. same should 4)6' liBgtffn'^akl^iopVaiiAl 
deposited with a Master in ^banoery", »9 befiswe directei!. 
Aad by the fifih ciaiise it Waf enacted, tiiat the said 
packet, so to be deposited^ sisould *be' kle^ and reWMi 
iieaied and unopened (ciccepc as afotesaid) 4nit»t tbe: ex* 

piration 
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pif^tion of tfae i^rm of seveo years from ihetf aisiii^ of 
the acty at wiMch time tbe speetfiomion • shiMiM be en« 
rolled ifi nmnBer directed by tbe provisD. ooatsiQed in ttie 
letters patent, tl^efe to be aa<l reataid pnUia i^xhit be- 
nefit of all hJs Mafeftty's subjects. , These "vrere^ib^fwrti- 
calar pf iviieges wliich the Legidatarehad^gtv^fl^t^Mn 
JLee^ for the purpose of seedriag the baiefitB'of^yis iMeii* 
lion lo, tbi« eoimiry ; and as Mr. Lacy had' diade ah af« 
fidattit thaA be imeaded to apply for m siliiiliiVAAoi'tffi AiN 
liaipeoty the kamed. CoMosel hoped that <bi»: Ijoi!<iihi|i 
wouM aot ^uptthbaM the great seal frooi^this pateat. <"' > 
' Tbe Lord GbsAceUor said^ that he coold- liot put tbe 
great seal to. a patenft^wbich gave tbe patty fifteen dsonsbs 
to make out his speeification. In th^ present reiga ahoiit 
^/KK) patents had been granted, and this indti%an(5e 
was extended only in two or three of them. Vf^i/tte the 
letters patent were for an invaniicm 4o beaaed^ia Sng^ 
land, Scotland, and Ireland, tbe usual period' for iavdk- 
ing the specificatiDn>was sia: atooiliit but wIksn) ihlfjr 
apere confined to England only, three or four months %iB 
the gWen time. Mf . Lee's ease was a very peculiar oae': 
it was for securing to the "State/ in a time of war, ^#ie 
benefit of a most important diacovery. If Mr. Laey 
could make out that tbe State was to be benefited by bis 
invention in anv peculiar way, as in^ tha case of prepaid 
ing hemp and flax, it might be doabtfid whether ti^ 
aiigbt'nt>t have a lacret specification. His lordship was 
:of Qptaion, however, 'that the Legislature would pause a 
long time -before they passed such an act in future ; and 
rhe thought be might venture to .say, that if Mr. Lacy 
were to ftpply for such an' act he woiild not procure it. 
The gentlemen had said, that if this specificatioti was not 
kept secret the ' Ffenbh might copy it ; but his Lordship 
aouM not ettahlnh a new principle merely to prevent the 

French 
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French from stnnggliog ; ijrtthei* couSPffe pbt thie -gf^afi 
seal to a patent w^thoot seeing tbe^pf^ovfid^mVr;;' fbrlV 
might torti ottcnot t^be ^ox\\i ^'fiiK4ii8gfaril4^9)e&^^ 
lie genius i^oold 4>e dfteoamged meref^d? i«« bdfll^fif ; 
ihe p^tc^tee. M^jr casek oF fhfb tM^r^lIM ;4i^<!drifll^ 
The pateni coi^ld nM {laea without^ t|p6 iiS6iSiSlf^M^ W 
Ibe great seal; and ifiiisLordibip could bflUg faitoslKtrf 
pass it, He aiigiit be' caflett upon to gintf^ &6p&lit in' . 
Parliament wbjiieliad extended tMs paftlenlaf'^iirtteger 
to tfais individnal; Ii was eertainly contrary tb the ge^ 
neral poUcy of the law, and tieconld not in jnstice to the 
King^s snbjecta affiit tb^ giN^aft ieal^to it merely because it 
was a nmnnfactnwr wMtH oUier eonntri^ bfld' iti >0oiif mos 
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List of Patents for Inventions, i^c. 
(Continnfid fittto Page lig€.) — 

^NRY WAiicitf ETaNt of l4pifi«r Ca^ogan^ace^ CheK 
sea, Middlesex, Esq. ; for % method of diatiUiogi cerUua 
ianimal, vegetable, aod npineral subslanc^s, and of manu*- 
facturisg cenain of tjbe pij^oducis tbei:eof. Coauminiaated 
to him hy .a certain foreig^cy: feeding abroad. J)ated 
July 27, 1816. 

. Robert Sai.mon^ of Woobfrni Bedfordsbirei^ Sar^ 
veyor; for further iniprov^neiiti in tl|ie 42Qiastri»^afl. of 
Machines for making bay,* Dated Jaly 67^ l^\&* ^ 

Jo HJ« Hagvz^ of Great Pearl*»treet, SpUalf eUs» JMi4«- 
dlesex ; for in^proven^ents ia the iiieUio4>o£>6;HpeUiiig tb^ 
molasses or syrup from ^gairs. ]>ated July VJp 1B16« 

William H^nry, of Manchester, Jijaiucasbicef Hoch 
tor of Physic i for inproTi^efiitfi in ibe maajufootur^ 

of 
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of sulphate of iii^;netia, «o»iiiofiIy ciUed Epsem ^Us. 
Dated Angnfi 3, 1816. ^ 

/ iJoitN PooLBy of Sheffield, Yorkabire, VietuaUer ; for 
lurftfla aod copper i^atiogy or platiog iron or steel with 
hMia or oppper* boUi plain aod onuuneotal, and work- 
ing the /Mane into plates, bars, or other anicles. Dated 
August J, 18 1& 

.Joft|¥ CijiAfJMJ^Nrof Toirer-»rtr^t,.Sevttn Dials, Mid* 
dlese«;.ipc.ioii{i9oy^^ io or on valye^ivater-ciosets/ 

Dati^d AQgU3t«3j| 4846. .... . r^tti v 

, JoiiN W,e;lcH| of Krestooi. IfADoasi^re, Cotton-miil^ 
ro}!ei:-4iM4y^C9 cA^TtfSO.igiproireipeiitin the;rBi$nner of oiak- 
iog <;oj)^c^ ^isedsia, sf^ianiog of woof,. coUciiy silk,, fiar, 
tow, or any other fibrous substances. Dated Aug. 3^ 1816.' 

JoHK Dayman, of Tiverton, in the county of Devpn, 
Geat leinai i ; for a -iilethod-bf cbveriiig or coating iron, 
steelf and other metals, or mixtures of ipetals,' with tin, 
lead, copper, brass, or other metals, or mixtures of 
metals. Dated August 3; U^l0i : : 

Samuel Nods, of Fleet-street, London, Gan-makef ;^ 
for an impnMremeM'iQ thor^n'^fiocks of guns and fiit- 
arma. Dated» AuglKt IQ, W ¥6.^ ^ 

EftWABO Bioos, of BirmifiglMiiiyWarwickshi.re, Brass- 
founder ;« for impi^vementfi in or on the machinery used 
in the makkig or oMttlttfocturing of pans and stalls of va- 
rious kinds. Dated August 14, 1816. 

.BoBBBT TBli^t^rofiBristo), Woollen-draper; for an 
hussar gavler «ddi3^ftto^piteg« And* fastenings, and also 
elastic sprili^ SA "^kttlddhs and btber articles. Dated 
AttgastJ4!r 1816^.^ Mi. 

Wj[LLrAil^]ifioufi*ri*d(^^&ford-8qukre; Middlesex ; for 
improvements onbiUlWaier patent for an improved me- 
thod vbf acting upon nutehine^y, bearing date the 23d day 
of May i814i Dated August 14j, 1616. 

James 
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Jambs Nbtillv, pf WeliiiiglM>it*9lreeiy NortbamptoEf-* 
•quare, Middlesex, Gentleman : for li^w Hud improved 
methodsof genenktingaod creating or ^pplj^iog power, 
by «iean» of steam or other ftaidsi eb«lic or iM>n«-eta»ti«^/ 
for driving or worlcing all kio^d of macbiaei^Ty (^loKiidMfif 
the steam^ogities now in use,) aiMl w%tcb*are spipiicaBle 
also to tbe condensiug of steam and otiier aj|aeo»s vbk 
pottjrs in distiilMroi> or' evaporation, and are n^M in 
various maDufaetories Md operaticws where heat it em« 
ployed as an agent, or where the saving of fuel is desir* 
able. Dated August 14, iViiS. 

Jbak Sam V el. Paul V, ol Br^mptM, Middlesex, £n-> 
gineer; for a machine for asisertaiAingj in aA improved 
matikier> the weight of any article. Bated August 15,* 
1816. . — 

. Anthony GiLeftRirr, of Worahip-sqnare, Middle^ 
sex, Gentleman; for a madiine for making. of ' aails, 
screws, and the i^orking all metaUic substa&ces. Dated 
August 1.5, 1916. 

Robert Salmon, of Wooburn, Bedfordshire, Sor- 
veyor; for itn proved instrnuients for complaipu in the 
uretha and bladder. Dated August 19, I8I6. 
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Spedfication of the Patent granted to John Kilby, of the 
^ity of York, Brewer ; for an Improvement or Improve^ 
menti in the Art of brewing Malt Liquors. 

Dated June 1, I8I6. 

1 O all to whom these presents shall pome^ 8cc. 
Now KNOW YE9 that in compliance with the said pro- 
viso^ I the said John Kilby do hereby declare, that the 
nature of my said invention, and the manner in which 
the same is to be performed, are described as follows; 
that is to say : In the common way of boiling the wort 
there is frequently, if not always, produced, by the ac- 
tion of the fire upon the brewing copper or vessel, a 
greater or less degree of burning of the extract ; and this 
I prevent by never suffering either fire or flame to com^ 
in contact with the vessel in which the wort is boiled, but 
effecting the boiling of the wort by means of steam ap- 
plied to the outside of the vessel in which the wort is con- 
tained. I^or this purpose J inclose my brewing vessel in 
another vessel, which I call the case or jacket, made ei- 
VoL. XXIX.— Second Sehies. LI iher 
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ther of tuetal or of wood/ in such a manner that a conve«* 
nient space may be left between the said case or jacket 
and bnewing Vessel for the admission of steam from a 
boiler, with fire under it, by means of a tube or tubes, or 
any convenient comniunication by which steam may pass 
from the said last-mentioned boiler into the said space 
between the case or jacket and the brewing vessel. 

In arranging this simple apparatus^ the following par- 
ticulars should be attended to. 

First. The brewing vessel must be so well secured in its 
case or jacket that there" may be no way for the steam 
admitted between them to escape but through a valve (or 
, valves) or cock (or cocks) provided for the purpose ; but 
I prefer the valve, because, by means pf the load or 
weight pqt thereon, the escape or detention of the steam 
is very easily regulated. 

Second. The brewing vessel should rise somewhat 
higher than the case or jacket, or, in other words, it is 
advisable not %o apply the steam to the brewing vessel 
higher than the worts within it rise to 4 and, to 'pre- 
vent this, it is safer to have the brewing vessel filled to 
Buch an height that the evaporation by boiling the worts 
may never bring the surface quite so low in the vessel as 
the part on which the ^ steam acts. The reason for this 
precaution is this : some portions of the hop are apt to 
apply themselves to the side of the vessel above the worts, 
where they remain longer or shorter, according a^ accii- 
dent may direct; and. such portions, by being exposed to 
a greater /heat than that of the worts, might possibly.be 
injured in their flavour, and, if so, when again carried 
into the worts by any swell of the boiling, might affect the 
flavour of the beer. 

Third. The boiler that 'supplies the steam should also 
be furnished with a steam valve or valves. 

Fourth. 
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Fourth. 7be boiler shotitd be placed' somewhat lower 
than the brewing vessel^ in order that the water produced 
by the condensation of the steam in. the case or jacket, - 
while the brewing vessel and its contents are having their , 
temperature Taised to the boiling pointy may be returned ^ 
to the boiler by means of a tube. 

Fifth. The tabe or lubes which connect the boiler and 
the case or jacket should be furnished with a cock or 
cocks, or valve or valves, to enable the brewer to shut <?fF 
or admit the steam at pleasure. 

The advantages resulting from this improved method 
of brewing are, the preventing entirely the possibility of 
any burning or setting too of the extract to the bottom of 
the brewing vessel, the degree of heat applied thereto 
being so perfectly under-con trou I, by means of the safety 
valve (or valves), that it can never exceed the degree 
wanted. s . ' 

N. B. For dispatch, it may sometimes be convenient 
that the safety valve should be so loaded, that the tempe- 
rature of the steam may be raised from t^n^ to twenty de- 
grees' above CIS*, that it may the more^easily communi- 
cate to the brewing -vessel the temperature necessary to 
bring its contents to the boiling point. * And it is proper 
to remark here, that by employing a close brewing vessel 
with a safety valve, the temperature of the worts also 
may be raised above the common boiling temperature of 
^12% and a larger portion of extract be thus obtained, 
from the hop than by tVie common boiling temperature. 
As the extract of the malt is preserved from being hurt by 
the fire, so the hop is also preserved from injury, which 
makes it give out a greater quantity of extract and a finer 
flavour. The flavour of the beer thus brewed is superior 
to that boiled in the common way: and when properly 
fermented is more vinous, and spirituous, and palatable^ 

L I 2 . Having 
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Having thus described my said ioipi'ovemeDL or/iiri^ 
provements in the art .of l^rewing, it is only neeessary 
farther to remark, that I do not rest my iavektimi oik the 
Apparatus/ as such, or claim the apparatus as my iaven->- 
tidn, but only its application to the art of brewing malt 
jiquors. In other words, my invention cdnsisis in per^- 
formingyby means of steam applied to, the brewing ves- 
sel, what has hitherto been done by fife, applied dii:ecily 
thereto. " In witness whereof, Sec. 



Specification of th^ Patent granted ^o Jonathan Ridg- 
WAY, of Walworth Common, Plumber; for a new 'Me- 
thod of pumping Water w other Fluids. 

Dated May $6, 1815* 

X O all to whom these presents shall come, kc, 
Now KNpw YE, that in compliance with the said proviso, 
I the said Jonathan Ridgway, do hereby declare that 
the nature of my said ifivention, and the manner in which 
the same is to be performed, are particularly described 
and ascertained in manner following; that is to say : The 
nature of my said invention, and the object of the same, 
is the production, such as is herein and thereby described, 
of a machine or apparatus for the working ships' pumps 
without the aid or intervention of animal labour; and ap- 
' ^plying to ii^ and using foritstnoving power, the pitching 
and rolling motions of the ship, or the so applying the 
said machine or apparatus to the ship or vessel that the 
pilching or rolling motion of the ship or vessel. may be- 
come its moving power, or first mover ; for whieh pur- 
pose I suspend a heavy body or weight, at the bottom 
end of a strong arm or lever, from a point above its 
centre of gravity, (in the usual way and manner of sus- 
pending pendulums,) in or upon a frame of sufficiepl 

strength 



ofpwkping Water or. other Fiaid$^ . §61 

stireiiglb to the centre of suspension of. the weight so sus- 
pended ; and in a dire.ction at right i^ngles wirfa It I fix 
a beam.prcMIP^hwbiiich^projects equally on each vide the. 
centra ; 9MiidiJtQj^«^b.^^tr^ijQity of the said beam or arm 
is atta<^p^j^f 4<^i9gJe,bpU or piQ« ^be upper end of the pis- 
ton rod of a^faipVpUQ»p; and the apparatus is set athwart * 
the ship or vessel, that is to say, in such manner that the 
suspended weight migbt swing in the direction of the 
ship's breadth. The effFe^t of this ar/angement is, that at 
each roll or inclination of tlie ship or vessel the suspended 
weight will always retain^ or endeavour to retain, its na* 
tural perpendicular position. The beam or arm which is 
attached to its upper end also retains its natural level, or 
horizontal position ; and the pump barrels being fixed to 
the ship, and the buckets or pistons easily moveable 
in them, the pumps are thus put in action with each 
roll of the ship. The aforesaid suspended weight, and 
its attached beam or arm, may be said to hold the piston 
rods and buckets of the pumps stationary in the pump^j- 
while the rolling motion of the ship or vessel moves the 
pump barrels U4> and down on them, and so makes the 
punlps work themselves, 

I farther declare, that the aforesaid frame can, by wellr 
known means, be so constructed as to be slued or turned 
$o as to work with the pitching motion of the vessel. It 
is necessary that the aforesaid weight should be so copr 
siderable as readily and constantly to be able, without as- 
sistance, to overcome the friction and resistance of the 
pumps and it$ own suspension. 

I farther declare, that when required I Connect my 
aforesaid suspended weight with a wheel and pinion, in 
such manner that each roll of the ship may produce more 
than one stroke of the pump; that is to say, the large 
wheel is placed upon the axis on which the weight is sus- 

pended ; 
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pended ; and upon distinct nxes^ that run parallel with the 
axis of tBe ^foresaid suspended weight, are fasteneid pi- 
nions, that work in the afore-inentioned wheel ; and tw6 
projecting pins, placed near the outer edge of the afore- 
said pinions, are connected to the piston rods of tlie pumps 
respectively, so that if one roll of the ship turns the pi* 
Dion once round, two motions of the piston or pump 
l^ucket are produced. 

I further declare, that in cases when the motion of the 
ship may not he sufficient to work the pumps, I reduce 
the aforesaid suspended weight, and work it to and fro, 
after the manner of a pendulum, by the application of 
manual labour. For this purpose the weight is made up, 
or composed, of any required number of pieces or sepa- 
rate weights,. the required number of which may he de- 
tached and laid aside at pleasure. 

I declare, that 1 set forth this use of the suspended 
weight in its redticed state to shew a useful application 
of it in a different way when it is so reduced, and not 
claiming such application of it ff>r my patent. The afore- 
said suspended weight, in its compleat state for pro- 
ducing the action of the pump by the roll of the ship as 
aforesaid, I taake of'about fifteen cwt. for pumps of six ox 
seven inches bore, and for pumps of larger bore 1 in- 
crease the weight, taking -generally for my scale of in- 
crease the ]^ate of increase of the pumps barrels; this I 
judge to be sufficient- when suspended at the distance of 
five or six feet from the point of suspension. , 

I do further declare, that as the construction of the 
frame, in or upon which the aforesaid weight may be su&> 
ponded, will differ according to the position of the 
pumps and the construction of the vessel ; and as it may 
in large ships be suspended to the beams of the deck, 
and Qonsequently the length of the arm or lever at which 

the 
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Xhe aforesaid weight is suspended may likewise differ; I 
claim oDiy for my patent the application of a weight, 
(suspended m any convenient manner^) sufficiently poor 
derouSjt that with the rolling, pitching, or lurching mo* 
tions of the ship or vessel, it will work the pumps with- 
out manual labour. 

In witness whereof, 8cc. 
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Specification of the Patent granted to John Thomas 
Dawes, of West Bromwich, in the County of Staffori^ 
Iron-master ;for certain Improvements in St earn- Engines^ 
some of which Improvements are applicable to other Pur- 
poses. Dated February 6, 1816* 

With an Engraving. 

T' 
O all to whom these presents shall come, &c« 

Now KNOW YE, that in compliance with the said proviso, 
I the said John Thomas Dawes do hereby declare, that 
my said invention is described and ascertained in man- 
ner following; that is to say : My improvements relate 
to two different parts of the sieam-engine. First, an im- 
provement to supersede or answer the purpose of that 
part which in common steam-engines is called the parai- 
Jel motion, or parallel levers, and which are usually em- 
ployed with a beam or lever working upon a centre. By 
means of my improvement hereinafter described, the 
alternately ascending and descending motion of the pis- 
ton-rod in a right line, which I also call the reciprocat- 
ing motion, is made to produce a continuous rotary or 
circtilar, motion of the fly-wheel or main-shaft of the en- 
gine. Or, when this same improvement is applied to 
other purposes, such as working pumps, saws, or other 
machines, whicl^ depend upon an aftemate rectilinear 

motion, 
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motion, mj improvement wil] be employed for the ter 
verse object, viz, to obtain such a reciprocating mottob 
frbm the ccAitibuous rotary motion of a shaft, such ais 
that of a water-wheel, or other first moving power. . 

Secondly, an improvement in the movement for alter* 
nately opening and shutting the valves which admit the 
^team into the cylinder, and allow it to pass away from 
the same to the .condens^er, or to the ope^ air. 

The principal parts of an engine to which my first im- 
provement is applied are represejqted 'in Figs. ] and 2, 
(Plate IX.) of the drawings hereunto annexed; upon 
which I shall observe, that the nature and construc- 
tion of the steam-engine to which this improvement may 
be applied, need not be herein described, as it is no 
part of my invention, but that .my means of producing 
the rotary motion from the rectilinear motion is applica- 
ble to any kind of steams-engine whatsoever which ope- 
rates with a cylinder and reciprocating piston rod, with 
a view of producing a continuous circular motion, pro- 
vided that the parts of the engine can be made so as to 
admit of the crank shaft, or that shaft to which the rotary 
motion is to be communicated being placed so as to inter-- 
sect the line of the piston-rod, or centre line of the cj'lin- 
der, when produced at right angles. 

The engine represented in the drawing at Figs. 1 and 2 
is of this description. A is the cylinder, a the piston- 
rod, B the ily-wheel, C itsaxis, supported in bearings 
D D, so that its centre line produced cuts the centre line 
of the cylinder at right angles. Upon the extremity of 
this shaft C, is fixed a crank S, the radius dc of which is 
eqiial to one-^fourth of the stroke or excursion of the 
piston-rod ; therefore the whole stroke of the crank, or 
i\ie diameter of the circle which the pin c describes, is 
equal to half the stroke of the piston-rod. To the pin c 
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of the crank a bar Fmp, which I call the connecting-bar, 
is jointed by the said pin c passing through the bar in 
the middle of' its length, so that it can turn round freely 
upon the pin. The connecting bar has at each end a pin 
m ah dp, projectinjg perpendicularly outwards from it; 
which pins are exactly at equal distances from the centre 
F; and also both these distances Vm and ¥ p are exactly 
equal to'the length or radius it^c of the crank ; the pin p 
passes through a slider or friction wheel, fitted into a ver* 
tical groove ee, which is formed in the fixed frame £ E^ 
ee, and by this means the pin is confined to move in a 
vertical direction, and no* other.; the pin p^ projects 
through Ithe slider and groove £, and the upper end of 
the piston rod a is jointed to it. The frame £"£, ee, is 
firmly fixed by cblumns,^ H, from the floor ; or it may be 
fixed to the cylinder, or any other support. The pin m^ 
at the opposite end of the connecting bar, passes through 
a slider or friction wheel, which traverses horizontally in 
a groove £ £, formed in the same frame £ £, ee, so that . 
the pin m is retained to move backwards and. forwards in 
a horiizontal line £ ; which line is in the same plane with 
the line of the vertical groove e€, in which the pin p 
moves, and the said lines intersect each other at right an- 
gles ; and also the centre line of the axis C of the crank 
(when produced) will pass through the same poirit of in* 
tersection, but in a direction perpendicular to the plane 
in which the other two links are situated. The conse* 
quence of this construction is to produce the continuous 
circular motion of the crank S from the alternate rectili- 
near motion of the piston-rod a, because, whilst the end 
thereof, and also the pin p of the connecting bar, are com- 
pelled to mover in a vertical direction by the perpendicu- 
lar groove €e, the end m of the- connecting bar is com- 
pelled to move boriaontaliy in the horizontal groove e e, 
Vol. XXIX.— Second Series. M m and 
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an'd io cops^q^ence the ce^ntre ppmt F of the uML bar 
i^rill in its motion describe a clr^Ic^f and the crank pin c 
being attached to that pointy will receive a circular mo* 
lion therefrom. 

^ The movement known by the name of sun and planet 
wheels may be applied to my first improvement, and will 
ii^ake the fly wheel axis revolve three times for one revo- 
lution of the crank ; for this purpose 'a cog- wheel most be 
£xed uppn the connecting bar at F, so as to turn round 
with it^ and this is called the planet wheel, and is to give 
mpMon to another similar cog wheel, fixed fast upon jthe 
extremity of the axis qf the fly-wheel^ which axis mu&t-p^ 
through a hpllow or tube, wh>cb is the axis of the crank, 
And with which the crank revolves, but independently 
of the fly-whpel# ihe axis of which, as before mentioned, 
passes through the hollow or tube in the axis of the crank; 
and the aforesaid wheels which is .fixed on the end of the 
aicifi of the fly-wheel, is.situbledJn. the frontof the.crank; 
Imd this Tatter is the centre or sun wheel, .which will be 
made to revolve three times for one ascent and descent 
of the piston-rod, provided the two wheels are of equal 
diameter.. The air-pump of the engine may be -worked 
by a rod T, jointed to the extremity of the pin j»^ and 
therefore the rod will have the same movement as the 
pistoD.rod. Or the cylinder of the steam-engine, to 
which my improvement is applied, may he inverted and 
suspended over the crank ; then the piston*rod being 
prolonged, will serve tp work the air-pomp below. X)r 
any other method of. working the air-pump, and other 
necessary pumps, may be used. 

My second improvement, t^ijs^thei machinery for work*- 
iog the valves, is shewn in Figs. 4, 5, and 6, and is also re^ 
presented in Fig. % as being applied to the same engine 
as the first improvement; but it is equally applicable to 

any 
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any other form of steam-engioe. In all these figures C 
rjepre^etitd the axis of the By-wheel, and r a tooth or 
leaf, projecting from it ia its r^volation ; this alternately 
actuates through double leverii L P T and V X Y, each 
moveable upon fixe^ centre pins P and X, situate on op- 
posite sides of the main shaft C. The levers are con- 
nected by the rods V T and L Y, in consequence of which 
^y motion gi^en to one- leve^ will ht qommunicated to 
the other id an opposite direction. To either of the dou- 
ble bedded levers V X Y i^ro rods ©y are jointed on op- 
'poftite ends V Y, arid conducted to the valves,, one tod 
being Connected with that pair of valves which causee 
the piston to ascend when they are opened, and the other 
rod is 'connected with that pair which causes the pistoti 
10 descend wbeh they are opened. The manner of mak- 
ing the connection will vary in almost every different iq* 
Btancie ; but in the engine represented at Fig. 9, in the 
drawing, it is evident from inspection^ the action of 
this mechanism js by the tooth r striking the arms x or t 
of the levers, as the axis C revolves in the direction of 
the arrow ; when it strikes ^he lirih t of the upper lever it 
passes, and leaves the^two in the position of Fig. 4, but 
when the shaft C has made half a revolution, the tooth r 
meets the lower kver x^ as represented in Fig. 6> and 
moves then into the position of Fig. 5> and so on alter- 
teraately to change the valves at every stroke. 

I make no claim to any particular form or arrange- 
ment jof the valves, tny invention being confined to th^ 
manner of giving motion to them, as above described, 
and by means of which they are caused to open and shut 
suddenly, ^nd at the moment when the piston is at the 
top or bdttoih of its stroke, And therefore nearly i&otion- 
less. 

Za witness whereof, &c» 
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Specification of the Patent granted to John Bablow, of 
Sheffield, in the County, of York, Founder; for a ^ 
and improved Cooking Apparatm.. 

Dated July 2, 18l§. 
With" an Engraving. 

X O all to whom these presents shall come, &c. 
Now KNOW YB, that in compliance with the said pro- 
viso, r the said-John Barlow do hereby declare that the 
nature of my said invention, and the manner in which 
the same is to be performed, .re described an* ascer- 
tained by. the drawings in the margin of these presents, 
and. by the following explanation ; that is to say: 

• Fig. 7 (Plate IX.) represents a front view of my cook* 
mg apparatus, uniting an oven and boiler to a kitchen 
range, with contracting fireplace, «, constructed that 
they will perform all the common operations of oven and 
boiler, with a very- small quantity of fuel. A the oven 
doof- B the from of boiler side. C aperture for 
filhng the boiler. DDDtbe bars of the ran-e with 
or without a falling one. E a falling trevit or lip^ ihicb 
when not m use, is turned up, an«? is fastened to, and 
formr a part of the moving cheek F, which is moved bv 
the usual means of a rack and pinion; generally placing 
them immediately under the oven, and connecting the 
rack and- cheek through the bottom grate, as is ^sual" 
where the movement is placed below the grate. G the 
wnall door for cleansing the flue. 

In the construction of this apparatus I use a cast iron 

oven, such as is well known by the name of Poker Oven. 

One of Its sides forms one side or end of the fire-place 

-on which IS cast a projecting piece or pokerH, of a 

length and thickness proportioned to the siae of the oven. 

For 
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-For ovens of midling size this poker will generally pro- 
ject from three to four inches, and be about one inch 
and a half in diameter, and made strongest or thickest at 
its root. In the inside of this oven, and at a small dist- 
ance, say about halFan inch from the side next the fire, 
1 place a plate of cast or wrought iron, or other proper 
substance, in which I make a "tiumber of perforation?. 
This plate fornis, by means of two small ledges or stripes, 
a groove or space between itself and the oven side foi: 
the sliding part^of a slit rack to Jmbve in, and the 
front edge of it may be returned, or otherwise formed, to 
cover the space or cavity made, as seen at 1 1. It also- 
serves to break or correct the too sharp or scorching 
heat of tbat^side of the oven, and to give a current of 
heated air through the oven by means of perforations in 
the rettfrned part 1 1, and a valve stop cock or ventilator 
placed at the opposite side or corner of the top of the 
ov6n. The groove, or spaccj or cavity, for the sKding part 
of the rack on the boiler side, I place immediately below 
the bottom of the boiler, and join the sliding and radk 

partsatrightaagl.es thus ^f making the rack parU 

of equal lengths for the sa|ce of uniformity. But though 
I here describe one mode , of fixing spit ra,cks (when rer 
quired), which appears most suited to the construQtipo^ o( 
this apparatus, I do not confine myself to 4t, but use JEiny 
of the methods commonly^ practised, of which the appii- 
ratus is capa;ble^ 

To prevent the action of cold air on the top of the 
oven a plate or cap of cast or wrought irop, or other pro^ 
per substance, may be placed on it, - 

When the oven is required to be made of great depth 

^backwards, I cast an extra projecting pi^ce, or poker> 

uear the back part of the oven, on the" same side as the 

other. 
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o^her, so that wben, fixed and iu use it prtyects iato the 
ilue at a small <v<i&tance behind the gra^e at L, Fig. 8. 

I vfentilate the oven in any of the uftual ways. 

Fig. 8 is a perspective vicLWof the boiler before it i$ 
fixed to the range, which forms one $i4e or end; and the 
l>ack partof the fire-place. At L is an opening, which is 
the, commencement of the flue. 

-Fig»9 represents a back view of said boiler. The ar* 
jow shews the course of the flue, which being brought 
through the corner at M/ is conducted horizontally on 
the whole length of the boiler to N, and 19 then turned 
up the chimney in th^ common Way, 

Fig. 10 shews the end view of the boiler farthest from 
the oven, with a section of the flue .when turned upwards. 
The part O is to facilitate the cleaning of it, at the small 
door G^ Fig. ?• The cleaning is performed- with a brush 
in common use, made in the manner of a bottle brushy, 
but longer, and with joints in it. When the front part 

m 

of the boiler P, Fig. 8, is very wide, to contain a greater 
body of water, in qrder to accelerate the boiling of it^ I 
form a section of the flue in the back part of the boiler, 
by vrhich means a greater surface of water is exposed to 
th^ action of the fire ; but if the front part P is not re- 
quired to be large, and uniformity of appearance is de- 
sired, I make or convert that part of the boiler cover Q, 
Fig. 7, which is unoccupied by the boiler^ into a small 
hot plate, ironing or stewing stove, to be heated either 
by the boiler flue or by a separate fire in the usual Way. 
I prefer the latter mode. " 

I use any material in tlie manufacture of my appara- 
tus that is suitable for the purpose, and though I usually 
make the flue of iron, it may be made in brick-work <o 
answer the purpose. I plaoc a damper in any part of the 

flue 



Patent for an improved Cpoking Apparatus. 27 1 

ihie ixiost convenient, between the top of the boiler R 
and S, Fig/lO. 

I make the range or bara in the common way, only the 
cheeks or standards reach to the ground to form the ne- 
cessary fastenings for the froats by screws, rivets, or 
otherwise. The bottom grate is supported by two cheeks^ 
frames, or back legs. The boiler cover T T, Fig. 7, i# 
^tted so as to be steam-tight, as is likewise the small lid 
at C, if the apparatus be wanted tp produce steam. I 
nake the boiler with or without a cook, with a feeding 
cistern or without, and^ if necessary, adapt it for warm- 
ing baths, or apartments, or cooking by steam. I ge- 
nerally approve of using a loose back,, or stout plate of 
cast iron, or other proper material, which is placed 
against and cpv^ers that part of the boiler where the fire 
i» kept in the range V, Fig. B ; and at the entrance of 
the flue L, Fig. 8, 1 place a grate W, Fig, 7, which, from 
' its sloping position, and by means of a rebate on its edge 
next the boiler, retains its place ; it therefore can ^sily 
be removed for cleansing the flue or' renewal wh«Q in- 
Jured. But as the ashf s and small cinders .will fall through 
. this grate into the flue, I make an ash-pit, as represented 
at X, Fig. 9, immediately b^liind the grate W, Fig. 7 ; 
and, to prevent a current of air passing through this iatQ 
the flue, I place a damper or small door in it Y, Fig. 7* : 
It may be observed, that although separate parts of 
this apparatus have been in use before, yet the arrange^, 
ment and combinations ar^ new, and produce consider- 
able advantages, not possessed by any other cooking ap- 
paratus^ 
In witness whereof, 8cc. . 
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Alteration of London Bridge. 
• With a Plate. 

xTAVING given in our former Numbers the Report of 
the Engineers appointed by the Corporation of London, 
to consider what alterations could be made in the con- 
struction of London Bridge, so as to render the naviga- 
tion through it safe and commodious, we have now the 
J)leasure of presenting the public with anengraving.of the^ 
^design for the bridge, as proposed to be altered agree- 
ably to that Report ; by which it appears, that as much 

- elegance and convenience is combined in that design as 
could wdl be. expected in the alteration of such an incou- ^ 
gruous structure. We understand, however, that the 
Corporation have determined to suspend* the commence- 
ment oT the proposed alterations until the South w ark 
Bridge be opened, in consequence of the following Re- 
isolution of the "Bridge House CoMMitTEE, to whom ^ 
the Report above mentioned was referred, and by them 

- lo a Select Co^urailtee. 

*' That although the enlargement and improvement of 
*' the water-way under London Bridge,- in the manner 
*' recommended by Mr. Dance and others in their Re- 
" port, might remedy and prevent in a great degriee the 
"inconveniences and losses occasioned by the present 
.** contracted water-way, yet that the large ^ums of mo- 
" ney to be expended and advanced before the works ne- 
" c^ssary for that purpose can be commenced, added to 
^ " the very great expense attending the enlargement of 
*' four arches, as recommended by them, would so far 
." exceed the advantages to be derived therefrom, .that 
*' the Select Committee, without expressing any opinion 
" on the question suggested in the said Report; * Whether 
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'' it win be more eligible to carry the proposed works into- 
" execution fir to, construct a new Bridge/ were of opinion^ 
" That it was not expedient that the enlargement andimprpve^ 
" ment of the water-way should be now proceeded tmth ; and 
"that the further consideration thereof should at all events. 
" ^e postponed until ths Bridge now erecting from Queen- 
'f street to Southwark, to be called the Squthwark 
" "^RiBQU, shall be completed/' 

With this Resolution the Bridge House Committe con- 
curred. 

Thus the Publick wiH suffer little or no ineonvenien^se- 
while these works are proceedings as the Southwark 
Bridge will form a most convenient substitute for Lon- 
don Bridge to all the land traffic ; the inconveniences of 
the water traffic must necessarily be endured a litil^ 
longer. 

We find from the Repoi^t of thie Committee to which 
we have before alluded, that the Managers of the Water- 
works have suggested; that a sum not less than l2,5fiO0L 
would be required to purchase their leases, interest, and 
stock ; , and that the further sum of 50,000/. would be re- 
quired for the erection^of steam-engines to raise the same 
quantity of water as is now raised by the wheels; making 
the sum of 175,000/. to be expended before the proposed 
alteration could be commenced. The arrangement of 
this matter may occasion some delay also to the com- 
mencement of the work : but surely no pecutiiary consi- 
dera^on should be allowed to obstruct the removal of 
such a trap for the destruction of human lives as London 
Bridge is in its present state ; for it has been proved, be- 
fore Parliament, that between thirty and forty lives were 
annually lost in the vortex under the Bridge. If such a 
sum be necessary to remove the nuisance, and the City 
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find it mconvement or improper to divert so much fronji 
other just appToprrations^ why not raise it on the pobHck 
by a toll on the Bridge? A penny on each pedestrian 
wotifid rabe the sum in five years, supposing the same 
mrmber to pass over it as at present: but allow half the 
hotiiber, then ten years. Tbis, though an inconvenience, 
had better be endured, than one which exposes our fel- 
low-creatures to destruction. 



On, the Fire- Damp of Coal . Mims, and on Methods of 
lighting the Mines so €ts to prevent its Espphsion* 

By Sir UvMVHRY Davy, LL.p. F.R.S. F.P.R.L 

J?roiii the Philosophical Transactions of the 
Royal Society of London. 

X HE accidents arising from the explosion of the fire- 
damp or inflammable gas of coal mines, mixed with at- 
mospherical air, are anniialty becoming more frequent and 
more destructive in the collieries in the North of England. 
A committee has been for some time formed at Sunder- 
land for the benevolent purpose of investigating the 
cduses of these accidents, and of searching for means of 
preventing them. In consequence of an invitation from 
the Rev. Dr. Gray, one of the most active members of this^ 
committee, I was induced to turn my attention to the 
subject. 1 went to the North of England, and visited 
some of the prindipal^ collieries in the neighbourhood of 
Kewcaslle, for the j^urpose of ascertaining the conditron 
of the workings, and the state of their ventilation. I 
fbdnd thd gi'eate^t desire to asdst my enquiries in the 
gentlemen acquainted with the northern C6\lieriet, as 
well as in the inspectors or viewers of the mines; and I 

have 
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andjon MHhodi cfmfoiy iightii^ them. Q75 

.liave juirticukr obligatioas oa this poiistt to ihe Aev. Dr. 

G^aji Cuthbert Eilison, Esq. M. P. the Rev. Jolm 

.HodgsoB^ Mr. Buddle> and Mr. Bomfi. Br. JPenwiok, 

Dr. Cianny, and Mr. FenWkk^ likewiae kindly offenexl 

Bte their assistance. 

From the infoFOiation which I collected on the 3pot, 
incceased by the pejtisal of a report, of Mr. Buddie onihe 
state of the mines^ I was convinced tbat^ as far as vfioii- 
.lation was concerned, the resources of modem scieace had 
been fully employed ; and that a mode of p'reyentingjui- 
cidentts was only to be sought for^ in a method of light- 
ing the mines free from danger^ and which, by indicaliEDg 
4;he state of the air in the part of the mine where iDflam- 
mable air was disengaged, so as to render the atmosphere 
explosive/should oblige the miners to retire till the work- 
jngs were properly cleared. 

An tftccount of an mgeniotis apparatus far burniiig^a 
.cradle sapplted with atmospherical ^ir by a ibeiUows 
;throiigh 'Water, has been^jpubrished in the Philosophical 
JCransactions, by Dr. Clanny ; but I belteine ahis uppara- 
jHis has not yet been used in any of the ooUeries. 

The common ^means endployed for lighting tboae pavis 
oif the. mine where danger ia ^apprehended fr^n the ifire- 
dfiLmp/\^ by a steel wheel, which, being madeito revolve in 
coatact with !flint, affords asuccession of sparks ; but Ibis 
apparatus always requires a person to work it ; and, though 
4tmch jess liable to lexpiode the iiretdamp than a common 
candle, yet it is said to be not. entirely free from danger. 
^ Mr. Buddie hiding obligingly shown to me tlie degree 
of light required for working the collieries, I made ^seve- 
^el experiments, w^rth the hope of producing such a de- 
cree of light, ^without. active inflammation.; ItriedKunc-^ 
Jcel's, 'Canton's, andiBaldwin's. phosphorus, and likewise 
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the electrical light in close vessels^ but without success ; 
and even bad these degrees of light been sufficient, th^ 
processes for obtaining them, I found, would be too com- > 
plicated an^ difficult for the miners. 

The fire-damp has been shown by Dr. Henry, in a very 
iogi&nious paper, published in thd nineteenth volume of 
Nicholson's Journal, to be light carburetted hydrogen 
gas, and Dr. Thomson has made some experiments upon 
ft ; but the degree of its combustibility, as compared with 
that of other inflammable gases, has not, I believe, been 
examined, nor have many different specimens of it been 
-analysed; and it appeared to me, that some minute che- 
mical experiments on its properties ought to be the 
preliminary steps to enquiries respecting methods of 
preventing its explosion. I therefore procured various 
specimens of the fire-damp in its purest state, and made 
a number of experiments upon it. And in examining its 
relations tp combustion I was so fortunate as to discover 
some properties belonging to it, which appear to lead to 
very simple methods of lighting the mines, without dan«- 
ger to the miners, and which, I hope, will supply the de- 
sideratum so long anxiously required by humanity. I . 
shall in the following pages have the honour of describing 
these properties, and the methods founded upon them, to 
"the Royal Society, and I shall conclude with some gene- 
ral observations. 

The fire-damp is produced in small quantities in coaK 
mines, during the common process of working. 

The Rev. Mr. Ht)dgson informed me, that on pound- 
ing some common Newcastle coal fresh from the mine in 
a cask furnished with a small aperture, the gas from the 
aperture was infiammable. And on breaking some large 
iumps of coal under water, I ascertained that they gave 

• off 
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off inflammable gas '^. Gas is likewise disengaged from 
bituminous shist, when it is wo/ked. 

The great sources of the fire-damp in mines are, how- 
ever, what are called blowers, or fissures in the broken 
strata, hear dykes^ from which currents of fire-damp issue 
in considerable quantity, and sometimes for a long course 
of years f. When old workings, are broken into, like- 
wise, they are often found filled with fire-damp ; and the 
deeper the mine the more common in general is the sub- 
stance. 

I have analysed several specimens of the fire-damp in 

* Thif 15 probably owio§^ to the coal strata haTiag been formed 
under a pressure greater than thaK of the atmosphere, so that they 
^ye off elastic fluid when they are exposed to the free atmosphere : 
and probably coals containing animal rf^ains, evoWe not only the 
fire-damp, but likewise azote and carbonic acid^ as in the igstance of 
the gas sent by Dr. Clanny. 

In the Apennines, near Pietra Mala> I examined a fire produced 
by gaseous matter, constantly disengaged from a shist stratum : and 
from the results of the combustion, I have no doubt but that it was 
pure fire-damp. Mr. M. Faraday, who accompanied me, and assisted 
^e in my chemical experiments, in my journey, collected some- gas 
from a cayity in the earth about a mile from Pietra Mala, then filfed 
with water, and which, from the quantity of gas disengaged,' is^eaUed 
A^ua Bttja. I analysed it in the Grand Duke*s laboratory at Flo- 
reace» and found that it was pure light hydro-carbonate, requiring 
two volumes of oxygen for its combustion, ahd producing a yolume 
of carbonic acid gas. 

It is yery probable, that these gases are disengaged from coal strata 
beneath the surface, or from bituminous shist aboye coal ; and at 
some future period new sources of riches may be opened to Tuscany 
from this invaluable mineral treasure, the use of which in this 
country has supplied such extraordinary resources to industry. 

t Sir James Lowther found a uniform current produced in o|iq of 
his mines for two years and nine months* Phil. Trans* VoLXXXyill. 

p.ll«, 
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tbe Itiboratory of the Royal In»titutJoD ; .the purednflam- 
mable part was the same la aJl of them, but it w.as some- 
tioies mixed with small quantities of atmo&pberical air, 
and in some instances. with azote and carbonic acid. 

Of six specimens^^ollected by Mr.. Dunn from a blower 
in the Hepburn Collier}^, by emptying bottles of~ water 
close to it, the purest contained one-fifteenth ^nly^of at- 
mospherical air, with no. other contamination, ^md the 
most impure contained five-twelfths of atmo^berical Air.; 
so that this air was probably derived from the c^cum- ' 
^ambient air of the -mine. The weight of the purest speci- 
men was for 100 cubical inches 19-5 grains. 

'One measure df it required for«its complete combustion 
hy the electric spark nearly two measupes^ of oxygen, 
and they.formed nearly one measure of carbonic acid. 

Sulphiu: heated strongly, and ri^ealedly sublimed in 
a portion of it, freed from oxygen hf phosphorus rpiro- 
duced a considerable enlargement of tits- volume, roul- 
'pbut^ted hydrogen was fornred, and charcoal praeipi- 
tated ; and it was found that the volume of the sulphm^t^ 
ted hydrogen produced, when it was absorbed by solution 
of jpotassa, was exax;t]y double that of the fire-dan^p de- 
€0V^)03ed. 

It did not act upon chlorine in the jcidd^; but when an; 
electric ^park was passed through a mixture of one part 
of it with two of chlorine, there was an explosion, with 
a diminution to less than one-fourth, and much charcoal 
wa^ deposited. 

The analysis of speoimen^ of .gas sent to my friend John 

George Children, Esq. % Dr. Clanoy, fkffordsd me simi* 

laifresults ; but they contained variable quantities of oar* 

bofiic acid gas and a^pte. 

Bffferetft specimens of these gases were tried by tte 

test 
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tc^'of exposure to chloriE^ both in darkness and light: 
they exhibked no marks of the presence of defiant gas 
ot hydrogen ; and' the residuum produced by detonation 
inrith chlorine showed them to be free from 'carbonic 
oxyd. 

It is eyideol? tben^ that the opinion formed by other 
chemists respecting the fire*daBip is perfectly correct; 
and that it is the same substance as the inflammabl<e gas 
of marshes^ the exact chemical nature of which was first 
dsmenstrated by Mr. I)nUon ; and thai it consists^ ac^ 
cording to my view of definite proportions^ of four pro- 
portions of hydrogen in weight foar^ andbne proportion 
of cfaareoai in weigbt 1 1 .5. 

I made several experiments oo the combiistibilily and 
exploMve nature of the fire-damp. When one part of 
fire-damp was mixed with one of air^ they burnt by the 
approach of a lighted taper^ but did not explode ; two- of 
air and three of air to one of gas produced similar results. 
When four of air and oxie of gas were exposed to a lighted 
candle, the mixture being in the quantity of six or seven ' 
cubical inches in a narrQW necked bottle, a flame de- 
scended throDgh the mixture, but there was no noise : 
one part of gas inflamed with six parts of air in a similar 
bottle, produced a slight^ whistling sound : one part of ^ 
gas with eight parts of air, rather a looder soniid: one 
part with ten, eleven, twelve, thirteen, and fourteern parts, 
still iofiamed, but the violence of combustion diminished. 
In one pari of gas and fifteen parts of air, the candle 
burnt withdotey plosion. with a greatly-enlarged flame; 
and the effeet of enlarging the flame, but in a gradually 
dinl^mishnig ratio, was produced as far as thirty parts of 
air 19^ one of gas« 

The mixture which seemed to* possess the greatest ex- 
plosive 
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plosive power was that of seven or eight parts of air lo one 
of gas ; but the report produced by fifty cubieal inches 
of this mixture was less than that produced by one-tentb 
of the quantity of a mixture of two parts of atmospheric- 
cal air and one of hydrogen. 

It was very important to ascertain the degree of heat 
required to explode the fire-damp mixed with its propef 
proportion of air. ' . 

I found that a common electrical spark wpuld not ex- 
plode five parts of air and one of fire*damp, though it 
exploded six parts of hit and one of damp: but very 
strong sparks from the discharge of the Leyden jar, 
^ seemed to hav^ the same power of exploding different 
mixtures of the gas as the flame of the taper. Well 
burned charcoal, ignited to the strongest red lieat, did 
not explode any mixture of air and of the fire-damp; and 
a fire made of well-burned charcoal, i. e, charcoal that 
burnedrwithout flame, was blown up to whiteness by an 
explosive mixture containing the fire-damp, without pro- 

m 

ducing its inflammation. An iron rod at the highest de-> 
gree of red heat, and at the common degree of nehite 
heat, did not Inflame explosive mixtures of the fire-damp ; 
but, when in brilliant combustion, it produced the eflfect. 

The flame of gaseous oxyd of carbon, as well as of ole- 
fiant gas, exploded the mixtures of the fire-damp. 

In respect of combustibility, then, the fire-damp differs 
most materially from the- other common inflammable 
gases. ' Olefiant gas, which I have found explodes mixeif 
in the same proportion with air, is fired by both charcoal 
and iron heated to dull redness* Gaseous oxyd of car- 
bon, which explodes when mixed with two parts of air^ 
is likewise inflammable by red hot iron and charcoal. 
And hydrogen, which explodes when mixed with three* 
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seyeDtbs of its voluoie of sir, takes fire at the lowest visi* 
h}e heat of iron and charcoal ; and the case is the same 
with sulphuretted hydrogen, 

I-^ndeavoured tb ascertain the degree of expansion of 
ii^istare of fire-damp and air during their explosion^ and 
lilsewisc their power of communicating flame through, 
apertures to other explosive mixtures. 

I found that when six of air and one of fire-damp were 
exploded over water by a strong electrical spark, the, ex- 
plosion was not very strong, and, at the moment of the 
greatest expansion, the volume of the gas did not appear 
to be increased more than half. 

In exploding admixture of one part of gas from the dis- 
tillation of coal, and eight parts of air in a tube of a quar- 
ter of an inch in diameter and a foot long, more than a 
second was required before the flame reached from one 
end of the tube to the oth?r; wd I could npt make any 
ipixture explode in a glass tube one^^seventh of an in(:h 
in diameter: and this gas was more inflammable than 
the fire-damp, as it consisted of carburetted hydrogen 
gas mixed with some defiant gas.. 

In exploding mixtures of fire-damp and air in a jar 
connected with the atmosphere by an aperture of half an 
inch, and connected with a bladder by a stop-<;ock, hav- 
ing an aperture of about one-sixth of an inch *, I fouod 
that the flame passed into the atmosphere but did not 
communicate through the stop-cock, so as to inflame the 
mixture in the bladder: and in comparing the power of 
tubes of metal and those of glass, it appeared that the 
flame passed more readily through glass tubes of the same 

^ * Since theie experimeott. were made, Dr. Wollaston hw informed 
me, tbat he and Mr.'Tennant have observed tome lime agOi that mix- 
turei of the gai from the distillation of coal and air, would not ex- 
plode in very small lobes. 
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diameter ; and that explosions were stopped bjr metalHe* 
tabes of one-fifth of an inch *, when they were one JbCb 
and a half long^ and this phenomenon probably depends 
upon the heat lost during the explosion in contact with 
so great a cooling surface, which brings the temperature' 
of the first portions exploded below that required, for the 
'firing of the other portions. Metal is a better conduct- 
tor of heat than glass : and * it has been already shown 
that the fire-damp requires a very strong heat for its in- 
flammation. / 

Mixture of the gas with air I found likewise would not 
explode in metallic canals or troughs, when their diame- 
ter was less than the one-seventh of an inch, and their 
depth considerable in proportion to their diameter; nor 
could explosions be made to pass through such canals. 

Explosions likewise I found would not pass through' 
very fine wire sieves or wire gauze. 

I mixed azote and carbonic acid in difiTerent quantities 
vrith explosive mixtures of fire-damp, and I found that 
even in very small proportions they diminished the velo* 
city of the inflammation. Azote, when mixed in the pro-r 
portion of one to six of an explosive mixture, containing 
twelve of air and one of fire-damp, deprived it of its 
power of explosion ; when one part of azote was mixed 
with seven of an explosive mixture, only a feeble blue- 
flame slowly passed through the mixture. 

One part of carbonic acid to seven of an explosive mix- 
ture deprived it of the power of exploding; so that its 
effects are more remarkable than those of azote ; proba* 
bly, in consequence of its greater capacity for heat, and 
probably, likewise, of a higher conducting power cob- 
oected with its greater dtosity. 

* I do not give this retult as perfectly exact, ai the bore of the 
meUilic tube had not the lame polish as that of the tube of glass.. 

The 
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, ' %he consideration of these v^ious facts led me to adopt 
a.lprmof a lamp, Id which the flame, bj being supplied 
xa^itb only a limited quantity of air, should produce such 
a quantity of azote and carbonic acid, as to 4)revent the 
explosion of the fire-damp, and wbicb^ by the nature of 
its^apertures for giving admittance ai^d exit tp th^ ait# 
#hpuld be rendered incapable of commnnicatin^ any eXf 
|)Josipo to the external air. 

. If in a close lantern, supplied with a small aperture ber* 
jow and another above, a lighted lamp having a very 
amall wick be placed, the natural flame grad^ually dimi- 
ni^lle8, till it arrives at a point at which the supply of air 
It sufficient for the combustion of acertain small quantity 
of oU.; if a lighted taper be introduced into the lantberfi 
through a small door in the side, which is instantly closed, 
boih lights will burn for a few seconds, and be extin- 
.gaished together* 

A similar phenomenon occurs, if, in a ^lose lanjern, 
supplied with a quantity of air merely, sufficient to sup-^ 
fioft.a certain flame, a mixture of firedamp and air is 
.^xad^ally admitted, the first effect of the firedamp is to 
|)$roduce a larger flame round that of the lamp, and tbis 
jflame, consuming the oxygen which ought to be supplied 
,jtd the flame of the lamp, and the standard o! the pow^r 
.0f ^he air to support flame being lowered by the admix- 
ture of fire-damp and by its rarefaction, both the flame of 
the fire-damp and that af the taper are extinguished to* 
g^iber; and as the air contained a certain quantity of 
wote and carbonic acid before the admission of the fire- 
damp, their effect, by mixing with it, is such as to pre- 
vei^l an explosion in any part of the lantern. 

I tried several experiments on the buroiiig o£ a flame 
.VI atiiii)spheres containing fire^iamp. I inclosed a taper 
in e JUfle close lantern, having a small aperture below and 
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a larger one above; of such size that the taper bamt with 
a flame a little below its natural size. I placed this lan-^ 
kern, the taper being Hghted, on a stand under a targe 
glass receiver standing in water^ having a curved, tabe 
containing a little water, adapted to it^ top to confine the 
eif, and which Was of such a capacity as to enable the 
_ candle to burn for some minutes ; I then rapidly threw a 
quantity of fire-damp into the receiver from a bladder, so 
'as to make the atmosphere in it explosive. As the fircr 
clamp mixed with the a'rr, the flame of the taper gradually 
enlarged^ till it half filled the lantern ; it then rapidly di* 
niinished, and was suddenly extinguished wltbotit the 
slightest explosion. I examined the air of the receiver 
-after the experiment, and found it bighly explosive. 

I tried similar experiments, throwing in mixtures of 
air and fire-damp, some containing the maximumi and 
others the minimum of fire-damp necessary for explosion, 
and always with the same satisfactory resuhs. The flame 
considerably increased, and was soon extinguished, 

I introduced a lighted lantern, to which air was itip- 
plifed by two glass tubes, of one-tenth of an inch in diV 
meter and half an inch long, into a large jar, containing 
an ej^plosive mixture of one part of fire-damp and teo 
paruofair; the taper burnt at first with a f<eeble light^ 
the flame soon became enlarged, and was then extiil'- 
tinguished. I repeated these experiments several tim^^ 
and with a perfect constancy of result. 

It is evident then, that to prevent explosions in coal 
mines, it is only necessary to use air-tight lanterns, sup- 
plied with air from tubes or canals of small diameter, or 
from apertures covered with wire gauze placed below the 
flarae> through which explosions cannot be communi- 
cated, and haying a chimney at the upper part, on a si- 
milar system for carrying ofT the foal air; and tmnniOQ 
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lanterns may be easily adapted to the purpose, by being 
made air-tight in the door and sides, by being furnished 
with the chimneyi and the system of safety apertures be* * 
low and above. 

The principle being known, it is easy to adopt, and 
jnokiply practical applications of it. 

The first safe lantern that I had constructed was made 
of tin-plate, and the light emitted through four glass 
plates in the sides. The air was admitted round the bot- 
tom of the flame from a number of metallic tubes of ooe-^ 
eighth of an inch in diameter, and an inch and a half 
long. The chimney was composed of two open cones, 
.having a common base, perforated with many small aper- 
tares^ and fastened to the top of the lantern, which was 
made tight in a pneumatic rim, containing a little oil^ 
the npper and lower apertures in the chimney were about 
one-third of an inch : the lamp, which was fed witb oil, 
gave a steady flame, of about an inch highland half an 
inch in diameter. When the lantern wa» slowly moved, 
the lamp continued to burn, bqt more feebly, and when 
it was rapidly moved it went out. To obviate this cir- 
cumstance, I surrounded the bottom of the lantern with 
a perforated rim ; and thtd arrangement perfectly an*^ 
swered the end proposed. 

I bad another chimney fitted to this lantern, furnished 
with a number of safety tia-plate tubes, of the sixth of 
an inch in diameter and two inches long : but they dimi- 
nished considerably the size of the flame, and rendered 
It more liable to go out by motion ; and the following ex- 
periments appear to show, that if the diameter of the ^ 
upper orifice of the chimney be not very large, it is 
scarcely possible that any explosion produced by the 
Aame can reach it* 

I threw into the safe lantern with the common chim- - 
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ney a mixture of fifteai parts of air and one of fire-damp: 
the flame was immediately greatly enlarged, and tbe flame 
^ the wick seemed to be lost in the larger flame of the 
fire-damp. I placed a lighted taper above the orifice of 
the chimney : it was immediately extinguished, but with- 
out the slightest previous increase of its flame, and ^ven 
the wick instantly lost its fire by being plunged into the. 
chimney. 

I introduced a lighted taper into a close vessel contain- 
ing fifteen parts of air and pne of gas from the distillsi- 
tjon of coal, suffered it to bdrn out in the vessel, and 
then analyzed the gas. After the carbonic acid was sepa- 
rated, it. appeared, by the test of nitrous gas, to contaili 
nearly one-third of its original quantity of oxygen; i>iit 
detonation, with a mixture of equal parts of hydrogen 
>and'Oxygen, proved that it contained no sensible quan- 
tity of carburetted hydrogen gas. '^ 

It is evident, then, that when in the safe lantern, ibe 
air gradually becomes contaminated with flre^iamp, this 
fife-damp will be consumed in the body of the htoterti; 
and that the air passing through the chimney can mt 
contain any inflammable mixture. . , 

I made a direct experiment on this point. I gradiialiy 
threw an explosive mixture of fire-damp and air into tlie 
safe lantern from a bladder furnished with a tube which 
opened by a large aperture above the flame ; the fiaaie 
became enlarged, aifd by a rapid jet of gas. I produced 
an explosion in the body of the lantern ; there wa6>hf>t 
eten a current of air through the -safety tubea at theino- 
nient, and the flame did not appear to reach alMive tt^e 
lower aperture of the chimney ; and the explosion iMi|dy 
threw out from it a gust of foul ain 

The second safety lantern that I have had made is UfMin 
the same principle as the first, except that instead of 
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tub^s safety canals are used, whidi consist of close con- 
centric hollow metallic cj^linders of different diameters, 
and placed together so as to form circular canals of the. 
diameter of from one twenty-fifth to one fortieth of an 
inch, and an inch and seven-tenths long, by which air is 
admitted in much larger quantities than by the sowU 
tubes. In this ^arrangement there is so free a circulation 
of air that the chimney likewise may be furnished, with 
safety canals. 

I have had lamps made for this kind of lantern which 
stand on the outside, and which may be supplied with oit 
and cotton without any necessity of opening the lantern'; 
and in this case the chimney is soldered to the top, abd 
the lamp is screwed into the hottom, and the wick rid^s^ 
above the air canals. ; . 

Thave likewise had glass lamps with a single wick, and 
Argand lamps made on the same principle, the chinriney 
being of glass, covered with a metallic top, containing 
the safety canals, and the air entering close to the flame 
through the circular canals. 

The third kind of safe lamp *6r lantern, and which is by 
^ar the most simple, is a close lamp or lantern, iixto whieh' 
the aiY. is admitted, and from which it passes, through' 
apertures covered with brass wire gauze of one two hun-' 
dredth of an inch in thickness, the apertures of which' 
should not be more than tw of an inch ; this stops ex- 
plosions as well as long tubes or canals, and yet admits 
of a free draught of air. 

TO BE CONCLUDED IN OUR NEXT. 
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On the Preservation of Fruits during Winter and Spring* 

By Mr. T. A. K>jight, 

From the Transactions of the Houticulturai. 

Society. 

JL he art of preseiving fruits for the desert in Winter 
and Spring^appears to be better understood, or at least, 
to be practised with better success, by the gardeners of 
the Continent, than by those of the British Islands; and 
it becomes a very interesting subject of enquiry, whether 
the superior success of the continental gardeners be de- 
pendent upon the superior qualities of their fruits, or 
upon the influence of a less humid atmosphere during 
Winter ; or upon some peculiarities of management^ 

Fruits which have grown upon standard trees, in cli- 
mates sufficiently warm and favourable to bring them to 
maturity, are generally iBore firm in their texture, and 
more saccharine, and thereforo more capable of being 
long preserved sound, than such as have been produced 
by wall-trees ; and a dry and warm atmosphere also ope- 
rates very favourably to the preservation of fruits ufider 
certain circumstances ; but under other circumstances^ 
very injuriously ; for the action of those elective attrac- 
tions, which occasion, the d^cay and decomposition of 
fruits, is suspended by the operation of different causes 
in different fruits; and even in the same fruit, in different, 
states of maturity. When a grape is growing upon the 
vine, and till it has attained perfect maturity, it is obvi- 
ously a living body, and its preservatloa dependent upon 
the powers of life ; but when the same fruit has some 
time passed its state of perfect maturity, and ha^ begun 
to shrivel, the powers of life are probably no longer^ or 
at most very feebly, in action ; and the fruit appears to 

be 
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be then preserved by the combined operation of itft celliji. 
lar telc<?ure| the afiti-septic powers of the saccharine mat- 
ter it eontains^ and by the exclusion of air by its exter- 
tial skiti ; for if that be destroyed, it iminediately jperishes. 
If longer retained in a dry and warm temperature, the 
grape becomes gradually converted into a raii&in ; and its 
fiomponent parts are then held in combination by the or- 
dinary Jaws only of chemistry. 

A Nonpareil Apple, or a Catillac, an Auch, or Serga- 
motte de Bugi Pear, exhibits all the characters of a liv- 
ing vegetable body long after it has been taken from the 
tree> and appears to possess all the powers of other simi- 
lar vegetable bodies, except that of growing, or vitally 
uniting to itself other matter ; and the experiments, whicb 
I fthall proceed to state, prove that the Pear is operated 
upon by external causies nearly in the same manner after 
it has been detached from the tree as when it remaini^ 
vitally united to it. 

Most of the fine French Pears, particularly the Aucli, 
are much subject, when cultivated in a cold and irnfa^ 
roUrable climate, to crack before they become full groWn 
upon the trees, and consequently to decay before their 
proper, season, or state of maturity; and' those which 
preseuf these defects in my garden are therefore always 
taken immediately from the tree* to a vinery, in which a 
dm^U fire Is constantly kept in Winter, and they are there 
|)kc^d at a small distance. over its flue. Thus eircum- 
illanced> a part of my crop of Auch Pears rjpen> and will 
p^ri^h if not used in Noveiftber, when the remainder 
continue sound and firm till March'or April, or lat^r ; 
and the same warm temperature which preserves thfe 
<3rape in a slightly shrivelled state till January, rapidly 
accelerates the maturity, and cotisequertt decay, of the 
Pekr. By gathering a part of my Swan'^ Egg Pears early 
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in the season^ (selecting such as are most advanced to^ 
wards maturity^) and subjecting thena^ in the manper 
above mentioned^ to artificial heat, and by retardipg th^ 
maturity of the later part of the produce of the satne 
trees, I have often had that frui£ upon my table nearly in 
an equal state of perfection from the end of October to 
the beginning of February ; but the most perfect in 
every respect have been those which have been ex- 
posed in the vinery to light and artificial heat as soon as 
gathered. ' . 

The most successful method of preserving Pears and 
Apples which I have hitherto tried has been placing them 
in glazed earthen vessels^ each containing about a gallon, 
(called provincially steens,) and surrounding each fruit 
with paper; but it is probable that the chaff of oats, if 
free frorh moisture or any offensive smell, might be used 
with aclvantage instead of paper, and with much less ex- 
pense or trouble. These vessels being perfect cylinders, 
about afoot each in height, stand very conveniently upon 
each other, and thus present the means of preserving a 
large quantity of fruit in a very small room ; and if the 
spaces between the top of one vessel and the. base of ano- 
ther, be filled with a cement composed of two parts of 
the curd of skimmed milk and one of lime, by which the 
air will be excluded, the later kinds of Apples and Pears 
will be preserved with little change in their appearance, 
and without any danger of decay, from October till 
February and March. A dry and cold situation, in which 
there is kittle change of temperature, is the best for the 
vessels; but I have found the merits of the Pea.rs to be 
greatly increased by their being taken from the vessels 
about ten days l^efore they were wanted for use, and be- 
ing kept in a warm room ; for warmth at this, as at-other 
periods, accelerates the maturity of the Pear* The same 
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agent accelerates its decay also; and a warmer climate 
cannot contribute to the superior success of the French' 
gardeners ; which probably arises only from the eircum* 
stance of their fruit Jbeing the produce of standard^ or 
espalier trees. 

I have in a former communication given an opinion^ 
that good varieties of hardy Winter Pears, which wi,Il 
succeed without the protection of walls, may be easily ob- 
tained by propagating from the seeds of the best and 
hardiest varieties of Winter Pears that we now pos- 
sess, and the pollen of the best French Peams : and I have 
subsequently raised several hundred seedling plants, 
which,, by their foliage and general character, promise 
the most aniple success. Many years must however 
elapse, probably more than I shall live to s^e, before the 
greater part of these will produce fruit ; but I trust that the 
plants will not be neglected by those to whose care I shall 
entrust them, and that the produce of some of them will 
be hereafter honoured by the approbation of the Horti- 
cultural Society. 
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An Account of a Method of growing Mushrooms under 
Glass. By Mr. Steeven Jeeves, Gardener to the 
Hon. Thomas Brand. 

Froor the Transactions of the London 
Horticultural SdciETY. 

Although it is probable that the method of grow- 
ing mushrooms which I have pursued these four months 
past is well known to many of the Fellows of th« Horti- 
cultural Society, and niiay have been practised by other 
gardeners^ yet, as it has not, I believe, been publickly 
communicated, I hope the following statement may be 

acceptable. 
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Kot ba,viQga.shed which coiijd beco^vei^katly adapted 
to tb^ p]aa directed by Mr. 01da<?re in his printed ^- 
coiiAt of the method practised in raising iiujshroom$ in 
Russia* without considerable expense in making a flue 
and erecting stages^ it occurred to^me^ that the pit of a 
smallt stove (hitherto used for forcing flx>wer&) migbit be 
Qppli^d, to a siqoilar purpose. 

To make my bed, the duag was placed in the bottoo^ 
pf th^ pit; and rammed tightly down to about th|^ 
tbickn^sof eighteen inches; the dung itf^elf producing 
^jflliQietit bea^to set. the spawn runnings after it had been 
introduced in the usual manner ; the bed was made up 
k$l( September ; and came into bearing in. six weeks ;l)a9 
continued to. produce regularly to the present time, and 
requires no more heat than is collected by the effect of 
the sun, on. the air within the house, except on frosty 
nigbtSy when a little iire is put into the flue. 

The mushrooms come up uniformly ov.er every part of 
the. bed, which, h covered very slightly with straw, (not 
sufficient to exclude the light,) for the purpose of pre- 
serving moisture on the surface. 

The spawn was obtained from the natural plant in the 
fields, in October 1814, and was kept in iun^ps of earth, 
in a dry room, till it was used. In growing it, however, 
by this method, it is requisite to be particularly careful 
to select it from places where the true mushroom alone 
grows, lest a bad sort, or other noxious fungi, be' intro- 
duced thereby into the bed. 

When a daily supply is not wanted, this method of rais- 
ing m,^shroo.ms might be adopted, and a sufficient quan- 
tity for a small family, raised by putting the dung and 
spajvn into boxes of sucji a size as might be conVeniently 
placed on the shelves, or other parts of green-houses or 
conservatories. 
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On a remarkable Pfoperty of the Hoya Carnosa *» 
By Mr. John Maheb, J^. H. S. S^c. 

From the Tbansact-iqns of the London 

HoRTlCULTUBAi SoCIBTY. 

XXS it does not appear that any notice has hitherto been 
lliken of the very singular preference which the greater 
i)umber of Summer insects evince for the blossoms of the 
Hoya Carnosa, in situations where their favourite fruits 
are both abundant and well ripened, I trust the following, 
observation may not be deemed unacceptable to Horti- 
culturists; since I am lead to believe^ that if this plant 
were generally introduced into graperies,, it would alto- 
gether set aside the necessity of using bags. 

At the same, time that a flourishing plant of the Hoya 
CaijQosa was blootiring in a hot-house at Millfield, near 
Edmonton, some^ healthy vines w€re loaded with ripe 
fruit in a grapery immediately adjoining.; the door com^ 
municating with the said hot-house being, kept constantly, 
open. 

At this. time. I daily remarked,, that while the blossoms, 
of the Hoya attracted innumerable, w.a&ps, bees^ and other, 
insects, the Grapes. remained altogether untouched. The' 
honied exudations of the Hoya, are therefore evidently 
preferred by insects to the pulp of tho5e. fruits, which they 
so commonly destroy. And it would appear, that this, 
plant might with advantage be made the general inmate 
of the forcingThouse. 

The individual plant alluded to was introduced from. ~ 
Chiba..about tei^ years since ; and. has vmY extended its.v 
shoot$ to the length of twentyj-four feel. 

* This plant was, when first introduced, called Asclepi^ carnosa. 
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Oihthe Forcing of Sea-cale, 

By Mr. William Gibbs^ Inverness. 

Fromnhe Transactions of the Caledonian 
Horticultural Societv. 

XjLS I have not seen any thing in the Society's Memoirs 
on the forcing of sea-cale, I have sent you an account of 
the method I have tried. I douht not but by farther 
trials considerable improvements may be made on this 
mode ; but at present I have it not in my power to pursue 
it fur,ther, i 

It occurred to me, that sea-cale might be forced in a 
manner similar to asparagus, and I resolved to try the 
experiment. 

I prepared a hot-bed i^n the same manner as for aspa- 
ragus ; when the heat became moderate, I put a little 
light earth on the surface of the bed ; then took strong 
plants of sea-cale, three or four years old, which wer« 
taken up with as good roots as possible^ and placed them 
closely together on the bed, covering them in with Such 
earth as is used for cucumbers. I then put on the glass, 
which I covered with double mats, in order to exqlude 
light. In a few days the plants began to grow, and in 
about a fortnight ^ good many of the stalks were fit for 
use; and they continued to come in succession for two 
nioiiths. 

The siz^ of the stalks did not seem to be stinted or di- 
minished by the removal of the plants ; they were well 
blanched, tender, and in every respect as good as those 
forced by any other method ; besides, a greater quantity 
was obtained in this way than could be had by the com- 
mon method, and the expense of labour and dung was 
far less. Although I use^ glass and mats, (having no 
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other covering at hand^) I suppose boards^ or any other 
covering that will exclude a considerable portion of air 
and light, will be found to answer completely. 

The plants that h'avie been forced in this manner would 
not 1>e fit for forcing the succeeding season unless they 
were to remain in the same place to acquire strength, 
but,' from being close on the bed, they would not have 
sufficient. space to get strong; therefore the best way to 
keep up a succession is, to have at hand a considerable 
store of seedling plants in successive b^ds^ a small bed 
being sown ever}' year. The seeds may be sown in rows 
about two feet apart, and the |)lants thinned out' to a pro- 
per distance in the row. These, when three years oW, 
may be taken up and forced in the manner above men- 
tioned. 

It appears to me, tha,t sea-cale may be had in this way. 
fit for use in any quantity, at any season, at less expense, 
and with greater certainty, than by any other method 
that I have seen or heard of. 



On the Renovation of old Peach Trees in Hot^hotises; and 
on destroying the Blue Insect on Apple Trees. 

By Mr. Alexander Hay, Gardener, NewHston. 

From the Transactions of the Caledonian 
Horticultural Society. 

I. Renovation of old Peach Trees. 

W HEN I came h^re in the beginning of June 1812,^ I 
found'the trees in two large houses in the worst stale pos- 
sible ; in particular, they were over-run with coccus and 
red spider ; and, what was much worse, there was not a 
young shoot upon them but what was mildewed its whole 
length; the few fruit on them being entirely covered 

with 
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wUb it, ,8o «s to reoder them useleas. I saw there was Ho 
good to be Expected from such wood liextyeUr ; and Bay 
master being anxious to save the old trf es, and recover 
them if possible, I resolved to make the attempt. I Was 
satisfied that the ordinary mode of dusting the leaves ia 
sumoier vrith flowers of sulphur was but a temporary re- 
medy. I therefore resolved to apply this powerfol sub*- 
fitaooe in a liquid form, or in the state of a paint. I took 
two pounds of flowers of sulphur, two pounds of soft soap, 
and mixed them well together, with as much boiling wa-» 
ter as brought the mixture to the consistency of a paim:: 
I then untied the trees, and cut back every mildewed 
shoQt,, to two or three eyes ; brushed the trees clean, and 
wasl^ed them with a sponge, dipt in soap-suds. I Ihea^ 
anointed them with the above mixture, taking care not 
to miss a single bit of them, old wood and new. The 
mixture should be allowed to remain as long as possible 
on the trees, in order that it may act the m^^ com- 
pletely. I dressed them again to the trellis, forked over 
the surface of the borders, and gave them a hearty water- 
ing with dunghill drainings.^ .' 

The above operation was performed in the beginning 
of June; but, it is to Jbe understood, the mixture may 
be applied at any season of the year. I gave the houses 
very little air through the day, and kept the thermometer 
about 74'' in the night, till the you9g shoots that were 
cut back began to push ; gradually letting it down to 55% 
at which I kept it nearly for the season, giving plenty of 
air through the day. The trees made much better wood 
than I expected, and which, with the help of the flues 
in autumn, was pretty well ripened. 

The following winter I lifted the border-soil the whole 
depth and breadth, to within two feet of the trees^ re- 
placing the old earth with the foMowipg cotoposl: one- 
half 
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lialf strong loanii- one-foorth vegetable mouldy and one- 
fourth well rotted stable dung. I then gave the trees 
their winter dressing, at the same time anointing them 
with the mixture. 

' In 1813 I did not begin forcing till the buds were . 
swelling, and then gave no more heat than I thought 
>would resist frost or damp. We had a middling abun* 
daiit cropi and of fine fruit ; the trees made excellent 
wood, whfch ripened well ; and. this year (1814) they have 
as finean appearance of a crop as I have ever seen, and 
not the smallest vestige of mildew or vermin of any kind 
has been on them since their first dressing with the mix- 
tare. The trees are upwards of twenty-four years old, 
and have been forced every year. 

' If the mildew has been brought on trees with age and 
bad treatment, which was the case here,^the above mix- 
ture, and renewing the borders, will complete their cure ; 
'but it will be necessary to anoint every winter. If it is 
from a wet or bad bottom, nothing will do them any 
^ood till a kindly bed is made for their roots. 

Wounds in peach, or indeed in stone-fruit trees of any 
kind, are efiectually prevented from cankering, by being 
laid over with the mi^ture^ and then coated over with 
tar. I have repeatedly tried this p)an, and never once 
found it fail. 

m 

II. Blue Insect on Apple Trees, 

When the new gardens at Edmonstone were made in 
1809^ my then worthy master^ the late John Wauchope^ 
Esq.* wished to have the greater part of his trees from the 
London nurseries; accordingly they were commissioned, 
and came safe, in good time for planting, in the begin- 
ning of IB 10. On unpacking the apple tVee I observed 
a mould iness all over the plants, but not being acquainted 
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ivith the blub insect, never having seen it before, I 
thought it had been contracted in their passage. I planted 
them without thinking any thing was wrong. As soon efi 
the tr^es began to vegetate I observed them getting 
worse every week, and in a short time they were qnite 
over-run. I immediately had the trees taken from the 

' wall, brushed and washed all over with a mixture of soft 
fioap, sulphur, and tobacco juice* A pound of' each, 
mixed in about a Scots quart of soft water, was what I 
used. I saw nothing more of the insects till August fol- 
lowing, when they again made their appearance. I again 
repeated the dose, cleared them off a second time, and 
thought all was well, as there was nothing of them seen 
the following winter. In spring 1811, as soon as the' trees 
began growing, I looked frequently over theaa, and ob- 
served the insects some time in May, principally near the 
lower parts of the trees; but before the end of June the 
trees were as bad as ever. I then saw it was an endless 
business to clean the external parts of the, trees, a^ it was 
evident, from their being first seen on their under parts, 
that the insects were lodged in the roots, and proceeded 
upwards with the juices of the tree. 

In the beginning of July, I repeated the formier opera- 
tion, and at the same time opened the earth about tbeir 
roots, cleared them as well as I could, not to loosen them,, 
and having a large quantity of the' following mixture 
ready, viz. about forty Scots pints of soap*suds collected 
from the washing-house, the juice of four pounds roll to- 

< bacco, four pounds of flowers of sulphur, I gave each 
tree about one Scotch pint of it, gave it time to ab&orb^ 
and closed the earth about it. 

I happened to leave the place at Whitsunday, 1812; 
and from the above date, viz. July 1811, there was not 
^be slightest vestage of them seen. 

I'caHed 
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I etfled at Edmonstone in October 1813^ examined the 
treeS) and found them qaite clean ; at the same time the 
gardeoer who succeeded told me he had seen nothing^ of 
them since he came there. 

I am inclined to believe^ tliat summer is the mpst pro- 
' per lime for the^above operation^ as the juices are then 
in motion^ and d^em to be nnich more easily acted upon 
duui when they are in a dormant state. 

I m^ay add^ that if any gentlepian should chance to get 
trees that are suspicious^ it would be worth while to wash 
them all over, and soak their roots a considerable time 
in the above mixture before planting. 
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=css: 



On the Management of Cherry Trees. By Mr. Walter 
Underwood, Gardener, Eglinton Cw>tle. 



From the Transactions of the Caledoniai^ 
Horticultural Society. 
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HAVE'often observed, when the branches of cherry 
trees are laid in too near to one another, or are crossed 
by branches of the same kind, or by plum tree branches, 
as is sometimes the case, that although there be abun- 
dance of blossom^ yet there is no crop, even in good 
seasons. 

This led me to investigate the cause of the failure, and, 
on examining the blossom, I found that in fifty flowers 
there were not above two styles, of course no fruit could 
be expected. 

It occurred to me, that it must be the want of light 
and air to ripen the flower-buds, which, if not thoroughly 
ripened in any kind of trees, it will be in vain to look 
for fruit. " 

I have for several years past, as soon as the cherries 

Vere set, and the young fruit began to swell, gone regu- 
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larly ovisr every spur, aiid carefdly pickied off every re- 
mainder of decayed blossoni, and also all weak fruit; 
which, did not appear likely to stand. I give the trees a 
strong washing with the engine, throwing the water with 
considerable -force^ yet so as not to drive off the young 
fruit ; and before I pn^t on the nets to preserve the fruit I 
qlear off all superfluous shoots. As soon as the crop 
is gathered I tal^e off any late shoots that may be on the 
trees, and give them another complete washing with the 
Qugine. Whe£e any of the spurs are much darkened by 
the leaves I pick a few off, to let ia the light.- Since I 
have practised these methods, I have never failed of 
having a plentiful crop of this most delicious fruit. . 

I have repeatedly proved the advantage of this mode 
of proceeding with trees whose branches are laid in too 
close, by leaving a tree untouched: wherever the tree 
was so left I have invariably found very few fruit. 

M. MoLARD^s Heport on Leaden Pipes made without ~ 
soldering. By Af. Xc Baillif. 

From the Bulletin de la Societe', &c. 

iVl. LE BAILLIF having intimated to the Society that 
he was able to make leaden pipes without soldering, of 
different diameters and various lengths, of an even sur- 
face) both internally and externally, capable bf bending 
without breaking, and consequently as perfect as can be 
desired; he invited a Committee of the Society to visit 
his manufactory, in order to ascertain whether, by the 
methods he uses, these pipes may be made as perfect as 
he describes, without augmenting the expense. 

M. le Baillif 's method, and the results of the examiofi- 
tion, are as follows. The pipes, in the first instance, arc . 

run 



On Jjea,den Pipes madewiihout somering. 301 . 

run upon an iron cylinder, within a copper mouldy of 
about two ynrds long, composed of two pieces, which are 
connected by hinges or loops, so that the mould may be 
opened in order to take put the pipes, and closed in or* 
der to receive fresh ones. In the mould, vent holes are 
made for the air to escape as the melted lead drives it for* 
ward; and in this manner'pipes of the thickness of O^^O 12 
may be always obtained without any defect in them. 
M. le-Baillif uses a bench to^ draw out the tubes, as in. 
wire drawing, and to draw out the mandril which has 
served as a core, for which he afterwards substit^ites ano* 
ther of tJie sanie diameter, but much longer, having, first 
greased it. He passes the leaden tube, thus fixed upon the. 
mandril, throijgh plates, graduated in the manner of those 
for wire drawing, and as ^practised for the tubes of tele- 
scopes. The length of the tube is augmented about 035 
each time that it is passed through a fresh hole of the 
plate, and/ the thickness may be diminished to 0"C)04. 
M. le Baillif has endeavoured to diminish it still more; 
tut then he could not draw the tubes off the mandril with- 
out deforming them. . 

To avoiji this inconvenience we have advised M. le 
Baillif to place the tubes fixed upon the mandril between 
two straight planes, and to roll them by a pressure suf- 
ficient to augment sensibly the diameter of the tube. By 
this means the mandril may be easily withdrawn without . 
deforming the, tube, whatever may be its thickness. The 
tubes thus fabricated are smooth within and without, and 
of an equal thickness in every part, v^^hich allows of their 
beinj; bent without breaking or flattening^ using always 
the customary precautions. . ' 
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Oh the Preparation^ of^ Mortar and Cement. 

From the Annales des Arts, 8ca. 

IF It were possible to construct our monuments of *a 
single piece there is no doubt but they would be suffici^ 
enily strong to resist the attacks of the weather. But as 
this cannot be done, and as they are necessarily com- 
posed of separate pieces, the joints between the pieces 
jiave a tendency, with the water that enters them and the 
effect of frost, %o destroy the force of coltesion, on which 
the stability of every edific/e depends. In order therefore 
to connect the stones, and diminish the joiht's which sepa- 
rate them, various mortars or cements have been invented^' 
with a view of uniting them into a single piece.. 

.These mortars are differently composed in different 
countries ; however, it has been universally discovered, 
that to unite two substances by means of a material which 
has hut a small degree of cohesion, it is necessary to iem- 
ploy this material of as little thickness as possible. * The 
great difficulty that is experienced in the preparation 
of mortar, depends on *the force of aggregation that muist 
be given to it ; in short, it must not have less of it than 
the materials which it is to unite. 

The principal substancei^ of which mortar is composed 
are, 1st. lime, 2d. sand, 3d, pozzolane or volcanic ashes, 
4lh, bricks, eartben-ware, and pounded marbles, 5th. ir«n, 
and various scoria containing that metal, in a greater of 
l^ss proportion.. 

It must be observed,, that among the substances which 
enter into the composition of mortar, some are employed 
to bind it, and unite the materials which otherwise would 
not combine; pnd others serve solely, by their power of 

^ ' ' ' cohesion. 
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PQbesioD, to give firmness to the whole mass. It is evi* 
4ent thai lime furnishes the binding principle and iron 
the strength. 

In buildings which require to be of, great strength, thef 
CrexmaDs, in imitation of the antients, are careful to em*- 
ploy only stones that have been two ye^rs taken out of 
ike quarries, in order that the water may have evapo- 
xal^d from them. It is well known, indeed, that stone 
bardens in the air, and that when newly cut from the . 
quarries it saws with much greater ease. They fire 
equally observant of the direction of the beds, for the 
pressure that faUs on beds that lye horizontally is 
much greater than on those that are in a perpendicular 
position. For. this reason the stone that is extracted from 
the thickest beds is generally the best, and the most solid. 
We cannot but deplore the ignorance of the quarry men 
m the South of France, who by their negligence leave « 
part of their exploitation submerged, and tlius render 
excellent quarries useless. In the preparation of the Yixne^ 
the Germans as well as ourselves have remarked, that the 
calcareous stones are good in proportion as they are 
pure ; thus the white marbles and calcareous laminae pro* 
dace excellent lime. In preparing the lime they are al* 
ways careful to break the calcareous stones, because 
these stones being indifferent conductors of heat, require 
to be divided, that they may lose less heat. 
. They avoid in this manner the frit produced by tine 
ashes, which almost always contain sand, alumine, aad 
ipaDganese. Finally, they almost always use perpetnii 
kikis, disposing the calcareous stores in layers one 
upon another. 

They employ the lime as speedily as possible 'after il 
comes from the kiln, especially when it is much burnt, be« 
cause it then attracts the moisture; more, and becomei 

quickly 
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quickly saturated with it. They have likewiic discover*- 
cd, that it i^ essential to preserve the lime from the air, 
'of which the 'reason is easily sieen. They judge of the 
good quality of the limre by the thickness with which it 
efferyesces in water, and by the quantity of heat that it 
developes in it. Good lime should not leave any dust 
between the fingers when takeki up by theoi, nor coniaia 
any carbonic acid. When it dissolves entirely and with- 
out efiervescence in naoriatic acid it is judged to be very 
p.ui e^ and to contain no foreign substance. 

When the Germans slake their lime they hove two re- 
servoirs, *one above the other, the upper one contains ^tb^ 
water that is to fall upon the lime which is placed in the 
lower one ; bu^ they Vir^ not agreed as to the tiine ^hat 
the lime requires to be ' penetrated with the water. Some 
think, that as It requires more than two yeats to com^ 
bine with all the water tbat is necessary to it, it ought to 
macerate a long time, as otherwise it might swell, ab- 
sorb the water, and consequently destroy the cement, of 
which it fprms a part. Others, on the contrary, ob- 
serve, . that by leaving, the lime a long time to maceratei 
it absorbs not, only water but also carbonic acid from the 
atmosphere, and that afterwards, when they come to use 
it, it will not dissolve, which is a great inconvenience in 
the preparation of mortar. It is very true, that when lime 
IS used to make mortar it must not be combined with car- 
)K>nic acid, for in that case it certainly will not dissolve, 
and -since this is the only soluble substance contajned.m 
mortar, this circumstance will prevent it from binding 
t6e mortar properly. But, on the other side, do tbejr 
not know that the humid lime'is more easily decomposed 
than when it is dry, because the affinity, of water for lime 
is.greater than the affinity of lime for carbonic acid. In* 
deed, it, is of consequence that neither too much or too 

. . . little 
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little water be given to the lime ; for if it have too little 
it bifrns, as the workmen term it, and dissolves very 
badly, and if it have too much it prevents the cohesion 
of the Inortar. . They all agree to' pour the water slowly 
on the lime as well as to agitate the watery in order to 
render its division as complete as possible. 

The Germans, as well as ourselves, distinguish two sorts 
of lime, the rich and the meagre, or poor lime. The 
first being the most proper to produce good mortar re- 
quires less sand or cement, because it is the purest. The 
meagre lime, containing silex, alumine, and iron, satu- 
rates less sand than the rich, but it has the advantage of 
acquiring solidity immediately, «ven in water, which the 
rich lime has not. It is, therefore, frequently advan- 
tagieous to mix the two sorts together ; and when the cal- 
careous substances which this mixture naturally affords 
fure not found, it is easy to add to the poor lime the sub- 
«tanc<?s that are wanting in it. 

In some parts of Germany they substitute with advaur 
tage for silex and aljumine argillaceous earths, which con- 
tain these two materials. They are well awjare, that man- 
ganese, is not the cause of the poor lime, since the calcare- 
ous substances which do not contain it afford n^ertheless 
excellent lime of this sort. In s6me parts they prepare 
the lime in some degree before they slake it entirely ; this 
is done by breaking it, and when thus divided putting it 
int9 a basket that dips in water ; a first effervescence im- 
mediately takes place, occasioned by the disengagement 
of the air; when the second effervescence commences 
the lime is taken out, and in this state they preserve it. 
This lime, without being entirely quenched, and having 
absorbed only a sn^all quantity of water, is yet very pro- 
per to afford good mortar,, and when wanted it is easily 
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slaked kfj tho ordinary meant. They are very carefal to 
do it with pure water, for the water out of veils mostly 
cdBtaini a great number of salts, which are injurious to 
the cement ;^ besides the sulphate of lime which it holds 
'in solution is less hard than' the carbonate of lime. The 
sands also which forpi a part of the different kinds 
of mortar, have a great influence on their quality, ac- 
' cording to their form and degree of tenuity; River 
mnd being generally qtiarteeoas, and on that account the 
iiardest and most angular, is almost always the best. 
Among the earthy sands, the best are the driest and 
(he hardest to the touch ; it is also usually necessary when 
these are used in monuments of importance, to separate 
-them from the clay contained in them. It is probably, 
€or this reason, that, the Germans consider tbos^ sands 
to be the best which do not render water turbid. They 
also think the fine sands are the best, and tliat coarse 
sand is preferable to flints. This rule is generally right; 
iMit it depends entirely on the use to which the mortar is 
-eo be applied, 

EKperience has sbewn io Germany and elsewhere, that 
<Mtferent kinds of sand are only good in proportion as 
they are free from earth and clay. They are easily puri- 
fied by washing, which carries off the earthy part«, espe- 
cially the clay, which is the most injurious. As for the 
aea sand, the Germans ha^e little opportunity of using it ; 
and they also know that this sand cannot be emj^oyed, 
being too slimy, and retaining many deliquescent salts. 
AooordtBgly they use only four principal kinds of sanri. 
1st. vHreous sand, composed of silex and qtiart2; iBd. 
caleareoos sand, ooiilposed of fragments of calcareous 
etone; dd. metalline sand, composed of metallic frag- 
ments ; 4th* small sand, which is but iiiile employed ii 

the 
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the fiibrteBtidn of mortars^ bectnm it ic gsneralljf; t^osofl 
and iioo mach miieed with earth : it is priooipaH; UMdio 
gWe the first piolish to marble or &]a]Mtsterft< 

They frequently make artificial sand, just aa tbfy pre* 
pare (very tnoeh in the lar^e way) pumice and artificM 
atones. To make the artificial sand tli^y mostly employ 
cbippings of stone or ttrre Franehe^ kneaded intoaasaci. 
about the size of the fist^ and burnt. 

These calcined pieces are afterwards broken up^ aad 
redaced to a powder ; in this st^te miieed with Ume^.id 
suitable proportions, they make excellent mortar. As 
the good qnaUty of the mortar depends principally isp^ 
the quality of th6 sand, the Grei mans ave careful to use 
their sand as soon as it comes out of the quarries, for they 
obsenre, that it becomes very soon earthy by exposure 
to the air ; they have also observed, that sand that im^ 
bibes v^ater does, not augment in bulk, conseepwntly it' 
loses none in drying, and therefore it is esseotial not to 
put too much water in the composition of the mortar, 
since, putting this aside,, the portion which, incombin* 
ing with the lime, passes to a concrete state> only fills up 
the spaces between the grains of sand. 

Possolane is generally employed in Germany in^ all 
buildings under water. Volcanio ashes, porous or oom^ 
pact lava, serve for the same purpose, and afford nearly 
the same advantage]^ ; also scoriae and all calcined sub^ 
stances, the grains of which are irregular, and coutain 
iron; the Germans also employ with success thesshes of 
Tournai, a mixture of half calcined lime and oxyd.of 
iron, ail dross of iron and tjse residue of aqtm^i tis, a 
sort of eombioation of ferruginous argib and- nitre* 
Lately, on account ^of the scarcity of po;KBolane> 4hey 
ha've substitttled in its' place ierttiginous elay, of sefaisr, 
to a great degree of calcination. 

Rr « This 
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: This artificial poazolaoe succeeds exceikntly in all 
bnildings under water. Tbey also employ dt£fbrent kiirdf 
of ochre, as well as bricks and coarse earthen-warei very 
much palverised; in i^ort, alLsobstances approaching in 
nature to pozzolane (and generally composed of 50 to 55 
parts of silex, SO to 25 of alumine, 5 to 7 of lime^ 20 to 
25 of oxyd of iron) may be rendered very useful in form- 
ing mortars that are to be placed under water. Pozso- 
laiie contains also a little potash ; and that which con- 
tains a certain quantity produces the best mortar. Per- 
haps it is owing to this that the cement of the distillers of 
aqui^ortis^ which is a ferruginous clay mixed with pot* 
ash, is one of the best that is known. As for the cements 
made of the white of egg, the caseous part of milk, the 
bile of bullocks, they have little durability, and can ne- 
ver be made into good mortar. They can oply be useful 
in joining fine chioa s^nd pprcelain ; and their high price 
is an obstacle to their being used in the large ;way. 
. The proportions used of the different substances em- 
ployed in making mortars are in general very variable, 
perhaps in consequence of the little importance attached 
to the^e mixtures. 

The proportions most constantly adhered to in Ger- 
many are two parts of sand or cement to one of Ume; 
but the. most intelligent builders are content at present to 
put one part of lime to seven of sand; This method, suc- 
cessfully practised, is perhaps the best. 

The mottar they compose according to the purpose 
for which it is intended. Thus, when itjs to unite large 
masses, they put but little mortar, which they make of 
fine sand,, because then the mass gives more resistance 
than the mortar ; they lay a bed as thin as possible, and 
are satisfied even with milk of lime wbeh they fix pieces 
of columns one upon another. To strengthen the adhe- 
sion, 
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sion, they rdugfaen the surfaces of the masses that are to 
be joined^ in order to make little cavities for the mortar 
to lodge in, which afterwards renders the adhesion more 
complete. On the contrary, when they build with rough' 
stones, the mortar is composed of four parts of coarse 
sand, three of fine sand, and one pf Hme ; or rather of one 
part of flints, three of coarse sand, three of fine sand, and 
one of lime. Lastly, when it is used as stucco they em- 
ploy fine sand only, being careful when they lay several 
coats to put on the least fine undermost, and to cover it 
successively with finer sand. They are likewise very par« 
ticular in the nature and quality of the water they use in 
the mortar. Pure water is the most proper, because it is 
to be feared that water charged with any foreign sub- 
stance might form new combihations, which would pre- 
Vent the cohesion of the mortar. Water containing csixr 
bonic acid, appears to offer some advantages, because it 
would dissolve the calcareous mixture in the sand. But 
this water, saturated with carbonic acid, might also com- 
bine with the lime, and prevent its dissolution ;' for this 
reason pure water is preferable. 
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Experimfnti vfon Zinc* By M* Vm^i*. 

From the Journal de Physique. 

Jyl. VOGEL has undertaken a course of experiments 
upon 2!nc, ia order to study afterwards the characters of 
its'oxyd. He has examined^ for this purposely the black 
po'vrder and the sub-sulphate of zinc. The results offals 
experiments are, 

1. That a black powder is formed wheu zinc Is dis- 
solved in the sulphuric^ tnoriaticy and acetic acids. 

$• That, nitric acid in which zinc is dissolved deposits 
only a reddish-yellow powder, which is oxyd of iron. 

3: That the black powder, when sulphuric acid Js em- 
ployed, is composed of charcoal, iron, and sulphate of 
lead. 

4. That the zinc employed in France contains tio cop- 
per nor arsenic; but always a small quantity of lead. 

5. That all attempts to form the protoxide of zinc have 
been unsuccessful, atid that the dxistetlce of this oxyd 
becomes doubtful. ^ ' 

6. That the flowers of zinc of the apothecaries always 
contain more or less of carbomc acid. 

7i That the yellow mildew which the white oxyd of 
zinc takes in a strong calcination does not always depend 
upon iron, nor upon a disengagement of oxygen. 

8. Lastly, That there exists a sub-sulphate of zinc, a 
salt, which is in brilliani pee^rly spangles, which is a little 
soluble in warm water and in all acids, and which, with 
the oxyd of zinc^ forms a soluble salt. 
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Court of Chancery y Saturday July S7, 1816. 
Walker t;. CoKORBVE, 

i^IR Samuel Romilly complained of a breach of the in- 
junction obtained by the plaintiff to restrain the defenr 
dant| Sir William Copgreve^ his servant or agents, from 
making, or causing to be made^ or vending, certain bar- 
rels for preserving and conveying gunpowder, alleged to 
be imitations «f machines or vessels for which he, the 
pkintiff, had procured a patent; and moved,, that for so 
breaking the injunction the defendant be committed for a 
contempt. 

The learned counsel was about to detail the g^rounds 
iX his motion, when he was interrupted by Mr. jLeaeb^ 
who stated that he had a notice of motion to dissolve the 
injuiftctton in question, and requested to be beard first. 
The Court could n^ot understand the subjectso well if ap» 
gned upon the -first motion as upon the last. He was 
-prepared to contend^ that there was no colourable ]mi«> 
tation ef the plaintiff's patent made by his client, and 
consequently that there was no breach of the injunction 
of the Court prohibiting such imitatfon. - 

Sir Samuel Romilly urged, that as an injunction had 
been giaoited, tl>e infringement of which wa^ complained 
o(f, the question pf infringement shpuld be fiirst heard. 
The two motions were perfectly dis^tinct* The , Court 
mi^t be treated "with contempt by breaking its injunc* 
tion whiJe t^t i^junctfon con tinuedj . even though the 
defendant n^ght subsequently state sufiicient reasons why^ 
it should never have, been granted, or why it should be 
immediately dissolved. The notice of a i^aotion to dis* 
solve the injuiiction, therefore, had no claims to priority 

of 
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of hearing, as no decision upon it could determine the 
question of contempt arising out of its infringement. 

Mr. Leach said he did not consider it a matter of much 
consequence which motion was heard first ; but thought 
that neither of them could be heard to advantage while 
the models were not in Court. Not expecting the cause 
to come on so soon, he had not yet received the models^ 
which he expected in a short time. 

The Lord Chancellor. — ^That, Mr. Leach, is a different 
ground. ' 

Sir Samuel Romilly then proceeded ; and contended, 
that as an answer was given in to the plaintifF^s bill bj 
the defendant without obtaining an order to dissolve the 
injunction, even though that injunction should be imme* 
diately dissolved, the defendant had incurred the penal- 
ties of contempt by infringing it while in force. He 
had always understood that it was not competent for a 
party, when accused of contemning the authority of the 
Court by infringing its order, to plead in their justificaF- 
tion that such an order to restrain should not have issued^ 
that the patent which they were prohibited from imitate 
ing was not a good one, or that the machines which were 
alleged in the injunction to be copied from it were not 
imitations; yet such was the only defence contained in 
Sir William Congreve's answer. 

The Lord Chancellor said, that there was nothing mei'e 
clear or indisputable than what he was about to state. If 
a person procures a patent, going through the necessary 
forms, and obtains an injunction against an alleged in- 
fringement of it, his patent may still be found, up6n ex* 
amihation, to be an improper one ; but the defendant, 
kgainst whom the injunction is decreed, has no right to 
break it, upon the ground that it should not' have beeti 
granted. He might shew the Court reasons for dissolv- 
ing 
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iag it; but be himtelf coold have nope for breaking it. 
Agiiin^ .the injunction naight be granted upon a defective 
affidavit, though upon a Strang represeatatioii ; But stiU 
the de.endant would be bound by it^ while it wasinfdrce, 
and would commit a contempt in disobeying it. In the 
third place, an injunction might issue against a public 
servant, who as such was not liable to the consequences 
of a private suit, and against .whom an injunction should 
not. therefore have been granted; but even here the au- 
thority of the Court n^ust be respected^ and the injunc* 
tion dissolved by its own act, and not broken by the 
party whom it w:as kaued to restrain. This was the clear 
doi^trine of the Court ; but when a motion was made for 
the penalties of contempt, all alleviating circumstances 
were matters for grave consideration. He would, there- 
fore, hear first the other motion before he decided upon this. 

In a short time after hearing Sir Samuel's motion for 
the plaintiff, the models of the defendant arrived, and 

Mr. Leach moved his Lordship to dissolve the injunc- 
tion. The. learned Counsel stated three grounds uponi 
which be laid claim to a decision in favour of the defeii* 
dant. He would contend, first, that the specification c^ 
the plaintiff's patent, though it could bC/made out to be 
sew, was not of such a nature as came within the statute 
of monopolies ; or did not exhibit such proofs* of skill 
and invention  a3 entitled it Xo the protection . of that 
law that encouraged the exertions of genius, by enabling 
its possessor to reap more exclusively its rewarda. Every 
thing new was not an. invention worthy of a patent, nor 
could every original former of a machine be called an in- 
ventor. , He would argue, secondly, that the invention 
of the plaintiff, though of such importance as to come 
within the £(tatute of monopolies, contained no novelty, 
as. a similar machine was employed at Woolwich in. 1791* 
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Thirdly^ he would show thai the defeadantfs. oiacbiQet 
were both new andnmportaDt. He had qo right to ie> 
strain the defendant from the manufacture of those which 
he was makings as they were no imitation of the plain** 
tiff's patent. The defendant, in his answer, submitted 
tliat he was not amenable for a contempt, as he |ras act^ 
ing in a public capacity, and for the public seF?ice, while 
he soperintended the making of the machines of which 
the patentee coii[ipIained ; baton that ground the, learned 
Oonnsd did not wish to enter, as he wa6 sure the 60- 
▼emment was not disposed, on the part of the public^ to 
take advantage of a private individual. 

When the teamed Counsel was about to read the pa« 
tentee*s specification,, Mr« Walker, the patentee, begged 
leave to explain to the Court his invention, to exhibit 
specimens of his barrels themselves, and toabow the great 
resemblance existing between them and those made by 
the defendant's orders. 

The learned Counsel,^ after this explanation, went over 
the diflerent heads of bis argument,' Bvery notelty was 
BOt an invention entitled to the protection of the statute 
of monopolies. A new principle must be discovered — skill 
and ingenuity must be exerted to eutitle an inventor to 
a patent The making of an old machine of new mate* 
rials could not be a discoveiy ; and the plaintiff could 
elalm no protection for en invention, the only merit of 
which consisted in beipg made of brass instead of wood. 
When tea was first introduced into this country earthen^ 
ware tea-pots were used t but could a person who made 
the first one of silver hie entitled to a patent, restraining 
all his fellow-sabjects from silver tea-pots except bought 
of him ? Next it Was said that the form was new : but Was 
the invention of making a barrel like a cylmder worthy 
of being protjected by ib« tmm^ of iftibnopdiies ? WeH 
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hni^ %wA the |>ftleiitlee, ray barcel Is 9tmigtb€0ed .witb 
hoops ; and was it a new thing, dUplayiog gr^at iog^ 
aoity, to strengthen a barrel mik hoops? Was tbe.cir* 
cnlar afitertiire a ^eat inTentton i Ho, but the melbod .o£ 
flbatting it^ was new : and what was the novelty of placing 
npon a cirouhur apertnre a common pot lid i The l^nifd 
Counsel went oyer the different . pacts of the JAveolioQi 
and after showing that what was new was i^niniporlanitj 
contended, in the terns of his other two.argttinenta> sioii* 
lar machines had been before used in the ordnaQce, and 
l^t Sir William GongreTO had not imitated Mr. Wal'^ 
ker^s Patent. He concluded with obseryiagi that Siir 
William Congreve did Aot consider he was ioCringing 09 
the plaantiff's discovery* Sincfs the .injunction, he h^d 
refrained from making the barrek; but having received 
a letter f^om the Ordnaace^office to forward »0m» wkifih 
had been made before for the public seryice, be ior^ 
warded them accordin^i considering it his pubUc dpiiy 
so to do. 

Mr.WiJson, onlbeaaiM<side« smd^ 3ir William Con*' 
greve resisted the lajunetiaa for tbe sake. of thie. po^lic^ 
and not forhis own advantage. Were ihe interest]? of .the 
conntry to he delayed tbecattse an individual aay^i yojyi Aro 
oskig my machine? But what qqi*M the plaintijQf poiat 
out as original in Us machinesi It could not be iii. t^Ci 
M/ptttarei it could not be in the hopps^ nor in. the 
manner of -closing the mMHb* Ix was sufficient to ^ay» 
titat. upon the answer, the injunction QUgbt to be dif* 
iohred. What was alleged to be done was not within the 
ternis of ihe iojanction. The injupctiop was to restrain 
StcWiiiiamtCongieYe,.his. workmen,, serv^nu^ and agents, 
fipciK making, or causing to be made, or vendi^d, any 
more machines; and/the uffidaait.of Sir William Cop- 
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greve stated^ that none of: these machines had been maMhf 
siffce the injunction was obtained. 

Sir Samuel Romilly said, as to the applieation to dis- 
solve the injunction/ the first questidn asked on the other 
side was/ could the plaintiff have a patent for thisf 
Could he have a patent for a bung/ for a hoop^ for a lid ^ 
He was pretty sure tbat the plaintiff never attempted to 
get a patent for any of these things. The real questl#n 
vfSLs] whether an individual; who combined all tbese 
things for the first time was entitled to a patent for them ? 
It was-not to be allowed, that each thing should be taken 
by itself, and then to say, for this one thing you cannot 
have a patent. The next question was^ whether this was 
a new invention ? His Lordship- was to dispose of tbi^ 
only on the answer arid affidavits, without taking jnta 
eonsideraition the machines^ whic^h had: been shown.* 
Now, he could not find it stated any where that mf^hiites 
had foieen before made to answer the same purposes/by the 
same means ; and, under these circumstances, he t«b-*' 
mitted that the plaintiff was entitled to keep thein}pnc^ton, 
- -end that there had' been a violation of the injundtton. ' 

Mr. Bell followed on the' same side.  He conceived it 
was not necessary to show that all the parts of the plain- 
tiff's machine were new : the only question was, wbesdier 
the combination was a novelty. Homier and Virgil were 
not inventors^ as^they only used words whidi were knoWa: 
before; but certainly ' they- foi^nd out a very pretty way 
of stringing word* together, and their worlcs bad vwy 
iMuch entertained the public ever since. Again, it vras 
riot necessary to shew, that an invention was the result of 
long application olr deep akill. '- He remembered that, 
. many years ago, ladies wore flowered tabbiesy which were 
considered a very orofamental dress; The method- of 
working the flowers was discovered by mere accideiat : a 
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nURi having spit on the floor placed^ his hot iron oh if^ 
and ob^rved that it; spread out into a kind of flower*. 
He afcerwards tri«d the experiment on linen, andfoimd 
it prodooed the sane.eflect. He then applied for a pa- 
tent/ on the ground of a new discovery; and having ob« 
taioed it, he lived to make a very considerable fortnne* 
A sioiilar case was- that of the steam-engine, where a boy, 
itt ordet to shorten his own labour, lied a string, with a 
knot'froiii one part of a machine, to another^ which led to 
the most ^important improvement that had ^ever been 
known. The learned Counsel humbly conceived, that 
nothing like the plaintiff's machine liad been hitherto 
used in practice. The only question was^ how were flan- 
nel^ cartridges packed up by Government before ? They 
were packed up in a common wooden barrel, and not in 
a mietallic nuiehioe, like the plaintiff 's : hence it. most be 
admttledi that the plaintiff was the. inventor, and be 
humbly conceived his Lordship would think that tlie 
plaiatiff^had made out bis claim to a veryi useful inv'ention. 

Here* die argument closed, and it being four o'clock, 
tlie Court rose. 

Mondm/^ Juiif90. 

Mr. Blenman was heard on the part of the plaintiff 
'against dissolving- the injunction in this cause. The 
plaintiff-di4 not allege against Sir William that he^ was 
selitag the maxshines, but that.he was supplying His Ma* 
jesty's navy with them, to the prejudice of the plaintiff, 
who woold otherwise be applied to by the Ordoanee.for 
bis barrels^ 
.^Tbe Lord Chancellor said, that in the plaintiffVbill it 
wmsmlleged- that the defendant was.making the maobines, 
and in the affidavit it was stated thathe hadsupplieda 
vessel belonging to the East India Company with them, 
which amounted to a sale. 

the 
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The learned G)unsel contiaoed^ and went ov^r dae «r^ 
guments of Mr. I4eadi oa Saturday ; contending that his 
crtierioii of an invention that deterred rprotecti^m itfmL 
the statute of monopolies wag not juat The discoverj 
of a aiew^ principle was not neceasary to Bdake out an io- 
ventifui, otl^rwise the manofa:cture of a piece of load- 
stone into Uie needle that guided mariners in their t&jr 
ages did not deserve the name of an invention, beaaoa9 
thefpcoperties of the loadstone were previously Imown. 
Neither was it necessary that all the parts of a macbise 
shoiild be original, otherwise acromatic teksc^c^pes were 
not an invention, because the different glasses ttiMn 
separately were formerly known* 

After the learned Counsel had made some farther otb-> 
•ervations, he was proceeding to read a lettcfr of Jiu 
Perceval's regardix^ the plaintiff's machines, when Mr* 
Leach objected, as tbe document was not verified by. 
laffidavii'. 

The Lord Chancellor desired the Counsel of the party, 
if they thought these documents important, to verify 
them by affidavit before Wednesday morning, when he 
virould hear the suit. The defendant might likewise verify 
the' models. 

At the request of Mr. Walker, it was understood tjhai 
the defendants, instead of bringing models of the barrels 
made at Woolwicb in 1791; should bring the bacreb 
thfivifielves. 

His Lordship recommended, that bef^Nre Wednesday 
persons appointed by both parties should go round the 
different grocers' shops in London, and report Ikhw many 
specieB of ves^s they could find withapertuies shot io 
tbe same way as ^bose barrels. 

To_ bb concluded in oue next. 

Court 
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XN the Report of the proceedings in the Court of Chan* 
eery in our last Nomber^ which we copied from a daily 
j^aper, (the accuracy of which ia such matters is gene- 
rally to be relied on,) it was stated, as the remark of the 
Lord .Cbancellor, '' that in the present reign about 20|000 
patents had been granted for inventions.*^ This,, on farther 
consideration, appeared to us so improbable as to induce 
us to ascertain the fact, by actual reference to the proper 
sources of information, and we find that in this reign, up 
to the year 1816, the number of patents granted for 
inventions is 3256; a very important number, though 
differing widely from x>ur late Report. The error must 
be attributed to the press, for it is not possible the Lord 
ChancelloT could have been so mistaken. We sul>join a 
list, to shew the grants in each reign of this kind from' 
Charles the Second to the present year; by which it ap- 
pears, that since the publication of these inventions in ' 
the Repertory of Arts, which commenced in June ,1794, 
and which are not published in any other work, the 
number of them has prodigiously increased -— a pretty 
good proof of the beneficial tendency of this publication ;• 
though it has often been represented in a contrary light, 
and for private views, even before Committees of Parlia- ^ 
ment. 

Patents-granted from 1675 to 1816. 

1676 to 1085, inclusive, being the last ten years of 

CbarlesIL 46/ 

1686 to 1689; James II .' • IlS 

1689 to 1702, William and Mary ............ .^.. 102 

1701 tol714> Anne .,, SO 
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« 

1715 to 1727, George I • 95 

1727 to 1760, George II. tbirty-^three years 258 

1761 to 1770, George III. ten years 215 

——to 1780, r— ditto /. 299 

^-^^ to 1790, 1 ditto -s 556 

— ^— to 1800y ditto • .692 

^ to 1810, .—^ ditto 943 

to 1815, five years \ 551 



List of Patents for Inventions f Sic* 
(Continued from Page 254.) 

John Baetom, of Silverrstreej, in:the city of Jiondon, 
Civil Engineer J for certain improveipents in .pistols. 
\ Pated August 51, 1816. 
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la oor last Kcimber, Page 244, line 20, for muriatic acid r€u4 
fulphuric acid. 



t ' 



• • » 



• *-^ « • 



\ 
I 



TH£ 



REPERTORY 



OF 



ARTS, MANUFACTURES, 

ANP 

AGRICULTURE. 



aaST 



No. CLXXIV.. SECOND SERIES. - Nov. 18l0. 



Spebifirution of the Patent granted ^o John George 
Druke, of Chapmafi'Street, Pentonville^ in the County 
qf Middlesex y Chemist; for a certain Method (f expelling 
the Molasses or Syrup out of refined Sugars, in a shorter 
Period than ys at preset^t practised by means of Clay *. 

Dated February S, 1816. 

". Jl O all to whom these presents shall come^ &c. 
Now i^Now YB| that in compliance with the satd pro- 
viso, I the said John George Druke do hereby declare 
that the nature of my said invention, and the manner 
in which the same is to be performed, are particularly 
described and ascertained as follows ; that is to say : 

Firstly. The whole of the articles or ingredients herein 
and following, named, described, or referred to, come 
^itliin the meaning and intent of my invention, viz. suU 
phatesof lime, natural and artificial, combinations of caU 

* The pateot was granted for a new-iaventefl proceis or improved 
method for expelling the molasses from siigariy particularly refined 
sugars, in a shorter tiipe th^n the same object is effected by meani 
of clay. ' 
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careoas earths, with suitable acids or other fit substances, 
and, in fact, all articles or ingredients which have cal- 
careous earths in their composition or for their basis, and 
which it is not necessary to mention specifically; the 
same and the manner to compound them. being well 
kqown. And I do declare the same may be used with 
-more or less advantage for the purpose, and in the manner 
herein following named and described, either separately 
or together, or in conjunction with other earths or fit 

^ substances, provided the same are mixed with a requi-^ 
site proportion of fluid, or moistened to the preferred 
consistency herein following descrfted. I, however, pre- 
fer the use of the natural sulphate of lime, calcined and 
powdered, and commonly called plaster of Paris, which 
is already an article of commerce. • ' ' 

As the best medium, T put three parts of any fit liquid 
(by preference cold water) into a convenient vessel : I 
then add thereunto one part of plaster of Paris, or, in 
other words, I prefer having the proportions in the ratio 
of one pound weight of i^laster of Paris to three pints of 
water. When, by sufficient stirring and attention, the 
said proportions are wdl united, I suffer the mixture thus 
produced to stand an hour or longer, stirring it occa- 
sionally. If the said mixture or maiss so formed possesses 

, the prepared consistency hereafter more particularly de- 
scribed, I force it, if required, through a perforated 
machine, (preferring one of the same construction As 
used by sugar-refiners in separating the finer from tbfe 
coarser clay,) for the purpose of separating the finer from 
the coarser part of the said mass, i As soon as it has been 
forced through the said machine it is ready for appltca-* 
tion ; and I then term it the operating mass or substance. 
The said mass, however, «s the foregoing implies, may 
be formed without the assistance of any perforated ma- 
chine; 
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chifie ; I use one only^ because I prefer having the mass 
fine. But as the plaster of Paris, on account of its dif- 
ferent degrees of calcination, being one tinae more and 
another less burnt, requires corresponding quantities of 
fluid ; should the proportion of one part plaster of Paris 
to three parts water make the mass or mixture too stiff 
for application, in such case I add by degrees, and un- 
der diligent stirring, so much more water as may be 
wanted. But should the said m^ss or substance, on the 
contrary^ prove too much diluted, I add, cautiously, so 
much more of plaster of Paris as may be required to ob- 
tain the proper consistency. Finally, I force the same, 
if required, as before, through the perforated machine. 
Though the aforesaid mass or mixture may be formed in 
different ways and by different means, and the propor* 
tioBs varied, I prefer this before-described method as 
being most convenient. 

To ascertain the preferred consistency of the operating 
mass pr mixture I proceed in manner following. When 
the said mass oic mixture has the appearance of paste, or 
nearly so, I dip my finger into it, to the depth of one or 
two inches below the surface, and draw my said finger 
along. If the preferred consistency be obtained, the im- 
pression or channel caused by my finger will remain, or 
not b^ closed up readily. But, lo be more clearly un- 
derstood, I prefer to have and to use the said operating 
mass or substance, of the same consistency, or nearly so,, 
as well-prepared clay. And I make with the said operat- 
ing mass or substance the same allowance, and use the 
same precautions, as are commonly observed in the use 
of clay. In fine, all rules observed in the use of clay I 
likewise observe and adopt in respect to the aforesaid 
operating mass or mixture, and which are too well knowa 
to render needful a particular description. The operat- 
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log maids or substance being thas properly prepared^ t^r- 
mipatesr this part of the process. 

The different sugars being placed in the moulds^ ac- 
cording to the common process ; I suffer, in preference, 
(as is usually done,) the syrup or molasses to drain there- 
from. The surface of the sugars by this operation be- 
coming unequal or irregular, I proceed to make the same 
uniform or even ; for which purpose I prefer the means 
at present in use, and too well kno\yn to require particu- 
lar description. I place upon the wider part of the monl4 
or moulds, in other Words between the sugars and the 
operating mass, any convenient substance or substances, 
of a texture or composition proper to admit the moisture 
from the operating mass to drain through the said sub- 
stance pr substances, and for which purpose I prefer a 
piece 6r piec*es of calico, and, for the sake of distinction, ^ 
denominate the same the intermediate substance or sub- 
stances. I then fill upon (he said intermediate subr 
stance or substances a certain quantity lii'^ the ope- 
ratibg mass or mixture to the depth of two or three 
inches, mdfe or less, as required. It is advrseable to 
have the aforesaid piece or pieces of calico^ or interme- 
diate substance, somewhat larger than the circumference 
of the upper or wider part of the mould; also that the 
said calico or intermediate substance should not be suf- 
fered tO'hang over ihe sides of the nioUld, but be care- 
fully turned upat the edge. I may further add, that I 
prefer damping the calico or intermediate substance pre- 
vious to its receiving .the operating taass. l am also 
caireful in observing that the said Operating mass rests in 
an' Uhiforra thickness on every'part of the sugars. 

Although I alluded pahicUlarly in the foregoing t» 
Aioulds, the opei-ating toass lind inteVraediate siibstaiiee 
befoiedescri bled 'may be applied with equal Utility and 

success 
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succ^s tq stigars^ in wbntever vessek or receplacks they 
may be placed^ for ihe purpose of being separated from 
the iholasses. It is^ moreover, always advisable. that tbe 
kit^^j^mediaie substance should be of the saoie shape, 
and larger than the vessel or receptacle on which it is 
placed. . . 

I suffer the operating mass to remain upon the sugars 
trntil the said mass or substance becomes stiff or .hard, or 
Do longer capable of imparting material moisture, which 
operation generally requires in rooms of moderate tem«> 
perature forty-eight hours. I then remove the mass ffo«i 
the sugars, and make the altered appearance of the aur- 
fece again unffform, (should such a procedure be re«> 
qUii^cd,) in the customary manner. T afterwards replace 
(as 'beforej either a fresh cjuantity of the operating masi^ 
or the same which I had pi*eviously usled, ^supplying to it 
ttti additional degree of moisture to form it^again of n 
proper cotisidtency. T contirtue this operation of placing 
and replacing the opei'atirig mass or itiasses upon the'su«- 
gars uHFtil the same are neat; which .end I generally 
attain with small loaves in eight or tea days, and witii 
larger ones, lampis, und mlasses, in^a proportionate time. 
When the sugars nre neat I proceed to drying the same 
in' the usual manner. It mav be remarked, that to make 
small loiaves ne^t two or three applications are sufficient. 

'Although I prefer the removal of tbe operating mass 
(dii substance from the sugars when- it can no longer im- 
part material moi8ture,-or itehen it appears so stifFor hard, 
as before stated, yet the said mass or masses may be con- 
tinued for a longer or a shorter period if required, as this 
may depend upon the option of the refiner. Loaves of a 
large size, lumps, and masses, of course require corre- 
sponding quantities of the operating mass, as well as a 
proportionate time for the completion of tKe process. 

Although 
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Although my operating mass may be applied to sugars 
wrthoQt the aid of any intermediate substance or sub- 
stances^ yet I consider the said intermediate substance 
or substances, on account of the great benefit derived 
frooci it or them, in removing the mass or masses, and 
preventing the sugars from' being soiled and wasted, 
as forming a very essential part pf my invention and pro- 
l*ess ; and I claim it as such, whether it is used (for the 
purpose herein specified) with my aforesaid operating 
mass, or with clay, or with any other substance or in-* 
gredients whatever. 

Having thus described, as fully and as explicitly as is 
required, and as the nature of my invention and improved 
process will permit, the necessary particulars and man- 
ner thereof, I do declare, that this my said invention, 
and improved process, may be carried into effect and 
practice either in its whole or separate parts and pro* 
ceedings, without conjunction or in conjunction with 
other methods or apparatus already in use ; and that the 
manngement thereof, the several proportions of materials 
or ingredients, the vessels or apparatus to be used, aad 
the needful attentions to local and other circumstances, 
are all susceptible of variation, according to the ex- 
igencies of the respective works atid operations ; but that 
the same may be* well' understood from the instructions 
contained in these presents by any competent workman, 
or other person or persons acquainted with the general 
course and nature of chemical operations. 

In witness whereof, 8cc. 
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Spmfication of the Patent granted to Robert Kemp, 
Junior, of Cork, Smith and Brass-founder ; for em Im- 
provement or Improvements in the making or mdnufac-- 
turing of Locks and Keys. Dated May 27, 1816. 



With a Plate. 
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O all to whom these presents shall come^ Sec. 
Now KNOW YE^ that in compliance with the said pro- 
Yho, I the said Robert Kemp do hereby declare^ that 
my said invention of improvements in the malgng or 
manufacturing of locks and keys^ is described and aacer* 
tained iti manner following; that is to say: My improve- 
ment in the making or manufacturing of locks consists in 
applying to the interior part of the lock certain sliders 
or tumblers, in such manner that when the bolt of the 
lock is shut or locked, certain parts of the said sliders 
»hall be in contact with, and intercept, some projectiqg 
part of the bolt'; and the said sliders being incapable of 
motion, except in a direction at right angles to the direc-: 
tion of the motion of the bolt, they will prevent the bolt 
beipg drawn back so as to unbolt the lock. Before the 
lock can be unbolted, each of the aforesaid sliders must, 
by the Bpplication of the key, be moved a certain quan- 
tity, in a direction perpendicular to ,the direction in 
^ which the bolt moves; which quantity must be such as 
^ill put the sliders into a position in which those parts of 
them which were in contact with, and which intercepted 
the projecting part of the bolt, will correspond with cer- 
tain notches cut through the said projecting part of the 
bolt. Thus the contact will be destroyed, and the sliders 
will no longer intercept the motion of the bolt, but leave 
it at liberty to be thrown back by the action of the key, 
in the usual manner of other locks. The motions of the 

said 
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said sliders are all independent of each other, and the 
said notches in the prelecting part of the bok are made 
exactly of the size to correspond with the parls af the 
sliders which are to pass through tkem ; therefore each 
one of the sliders must be moved precisely to its required 
position^ and neither more or less^ or it will not corre* 
spond with the notch belonging to it^ and cannot suffer 
the bolt to pass. 

But^ be it observed; I do not claim the ioventioo of a}I 
the different modes of applying such s.liders ta a lock 
which can be used, but my improvement is for that par- 
ticular manner of applying theip^ which is more miutttely 
described' hereinafter, and by the drawings bereuntq an* 
nexed ; and also for the particuJar manne,r of communi* 
eating the requisite movement to the said sliders, which 
is by perforating the centre piu upon which the key 
turns round when it is inserted into the lock, in order 
to lock or unlock the same/ so that the said centre pin is 
a hollow tube. And I apply, within the perforation or 
hollow of the tube, pins, which operate upon one of the 
aforesaid sliders, so that by pushing back the said pios ia 
the tube or hollow of the centre pan it will give motion to 
the sliders. And as two, three, or more independent 
^sliders are used in the lock, as many different pins must 
be inserted in the hollow or centra pin of th^ lock> to 
correspond with them. The pin which communicates. mo- 
tion to the first slider, or that which is nearest the k^y- 
hole, may be perforated in the manner o£ a tube, to ad- 
mit the pin for the second slider to pass through it; and 
the pin for t^^e second slider may in like manner be per- 
forated like a tube, for the pin of the third slider to pass 
through, and so on for as many sliders as are adapted to 
the lock ; and the greater the number of these, the greater 
will be the security of the lock ; because tbe sliders being 
--* each 
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each independent of the other, any one which is not 
placed in its proper position will look, the bolt fast 
equally with the whole number. 

But* be it observed, that I do not make claim to the 
invention of a hollow centre pin for a lock, or of a pin to 
be applied within the said hoHow, for the purpose of 
communicating motion to certain parts within the lock. 
But niy improvement consists in that particular manner 
of applying several diflFerent pins, one through the other, 
which is hereinafter explained, and which are for the 
purpose of actuating or giving motion to that particular 
kind of- sliders herein explained. 

Also my improvement in the making or manufacturing 
of keys consists in applying within the pipe of the key 
(or that hollow tube which is to receive the centre pin of 
the lock when the k^y is introduced into the lock) a pin, 
which shall enter into the hollow or tube of the centre 
- pi», and press ifpon the end of the pin before described, 
which actuates the slide? that detain the bolt ; and this 
pin, within the pipe of the key, being made of deiei-mi- 
nate length, will depress or push. back the pins and slides 
to the required positions, when each one will correspond 
.with the notch which \% cut for it in the projecting part 
of the boll. Also, if there are two, three, or nu> re sliders 
employed, the pin in the bottom of the pipe of tlve key 
must be provided with as manydifferent slioulJers or 
steps -as will correspond with each of the piiis or tubes of 
the sliders which are contained in the liollow centre jjin 
of the lock ; and eachof the said shoulders or steps 
must be adapted in length or projection to produce that 
quantity of liiolion in each slider which it will require to 
make it correspond with tbe^ notches in the projecting 
part of the b^lt. 
' These are iheT;)ftrticuflars of my sai-d invention; and to 
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shew the manner of their application to a lock, I have 
hereunto annexed drawings ; in which Fig. 1 (Plate XI.) 
is a plan of a lock, and Fig. 2 an eleration corresponding 
therewith. Fig. 3 a section to shew how the key operates 
upon the sliders ^nd bolt; and Fig. 4 is a perspective 
iriew of so much of the Jock as will explain my inven- 
tion. In all, the same figures and the same characters of 

' reference denote the same parts : and those parts which 
are marked with numbers are of my -invention; whilst 
the letters of the alphabet arc placed upon those parts 
which are common to other locks, and which are not 
parts of my invention, but are necessary to be described 
in ocder- fully to explain the manner of carrying my said 
improvements into effect. AC is the bolt of the lock, 
guided by the square staple B, which is screwed down to^ 
the plate P P P P, at the other end of the bolt; U is 
guided by a^piece of metal K, fixed to the plate P, and 
a notch in the returned part of the bplt fits upon K. 
The doited lines D represent the tumbler of the lock, and 
E its spring; F the projecting part of the tumbler, which 

" enters into the groove or opening R N O cut in the bolt, 
and when the tumbler is down, so that the projection F 
rests in either of the notches R or O, or when the tum- 
bier i6 raised up,, so that the part F enters the notch N. 
In either of these cases the bolt cannot be moved, there- 
fore the bit or part L, Fig. 3, of the key must be made 
of th^t exact length which will raise the tumbler into the 
position of Fig- 1, where the projection F is seen in the 
groove between Rand NO, and neither more or less 
than that position, or it will not allow the bolt to move. 
X is the circular box or case, in which the bit of the key 
turns round upon |ts centre pin ; which centre pin is fas* 
tened to thje cover plate of the said box, and pcojects 
through the plate P P, as shewn in Fig. 3, at X. G i# 

a tube. 
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atube, fixed fast to the plate P, and forming an external 
sheath for the reception of the shank of the key, which 
tends to guide it as it turns round.. The action of this 
lock is,, that by introducing the key S L H into the tube 
G, and with the centre pin of the lock up the pipe of the 
key, and turning the key round upon its centre pin, the 
part L of its bit will act upo/i the tumbler D, and raise it 
to the position of Fig^ 1, which will set the bolt at liberty 
to move ; and this being done^* by turning the key f&r- 
ther the part H of the bit will enter a notch or talon of 
the bolt, and will move the bolt either to lock or unlock 
it, according to the direction in which the key is turned. 
This is the description of the common tumbler lock, and 
to the invention of which I make no claim. 

But my improvements on the making or manufacturing 
such locks IS to apply the projecting piece of metal QO 
to the bolt A C, and two sliders 1 and 2, to slide upon 
the pins 3 3, which are firmly fixed into the plate X, and 
are supported by being received at the other ends. into 
the external plat^ of the box of the lock. 4 and 5 are the 
notches cut through the projecting piece 20, and the sliders 
1 andS must be brought exactly opposite these notches be- 
fore the bolt can move. • The requisite movement is given 
to the sliders 1 and 2 by pins, which are conducted through 
the centre pin x of the lock, which is made hollow, like a 
tube, for that purpose, and the pin which is attached to the 
slider 2 (atid marked 6, Fig. 4, and seen also in Fig. 3,) 
is perforated, or made hollow, to admit the pin 7, which 
is affixed to the other slider 1 ; and if there was a third^ 
slider above 1, the pin 7 must be made hollow, to admit 
a pin from it, in the same manner as the pin 7 passes 
' through 6. The sliders 1 and 2 have always a ^tendency 
to approach the plate X by the constant pressure of the 
springs 10 and 11, which apply separately to each, and 

U u 2 press 
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press ihem down in the absence of the key,, so thai they 
will not correspond with either of the notch(?s in the prop , 
jecting piece 20. 

And my improvement in the making or manufacturing 
of the key consists in applying at the bottom of the tube 
or'pipe of the key a short pip 8, which, when the k^y is 
put into its place, as in Fig. 4, shall enter into the hoi- 
lov^ of the centre pin, and press upori the end of the pin 
7 of the slider 1, and move that slider into a position to 
correspond with the notch 4j| as shewn in Fig. 3. Also 
at the side of the pin ^ is ^ small pcojection or step Qi 
which is adapted to act upon the end of the tube 6 of the / 
other slider 2, and thus move it into the position to cor- 
respond with the notch 5. 

The explanation of the action of these improvements 
is scarcely necessary after what I have said^. Fig, 3 shews, 
the whole action, by which the- pin 8 and step 9 piess ^y 
upon the pins 7 and 6, and put the sliders I and 2 into 
their required positions. To prevent the pins 6 and 7, 
within the hollow centre pin, from being deranged or ex- 
amined, 1 cover the end of the said hollow centre pin by 
a piece of nieta), having a small hole in it, shaped like x, 
Fig. 5, which admits the pin 8 in the pipe of the key to 
enter, aiid also the projecting step 9 ; but when the key 
is pushed back into its place, as in Fig. 3, it oan be 
turned round on its centre pin to open the lock. Hie 
springs 10 and 1 1 are shewn as if they w:ere supported . 
at the. top of the pillars J2 13 at one end, and the oppo- 
site ends bear upon the sliders 1 and 2 ; but it is not es- 
sential that the spring should be of this kiiwl ; spiral , 
springs, or any other kind, may- be used as are found 
most convenient. Also,^ for the sliders themselyes, they 
may be guided in their motion by applying a pin or guide 
at each side of each slider, instead of one pin through 

the " 
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the inifidle of the. glider, as at 3, S, but such manner* of 
guiding them must be. used as will prevent them from 
moving in any other direction thain in the direction peT<>- 
pendiqular to the motion of the bolt. 

VVim respect to the manner of making the key of my 
sjiid lock^ it may be made in two pieces, firsl, the bow 
or handle, and the pin within the.pipe, by which the 
sliders are moved, and .the tube or pipe oP the key and 
i|s bit are made in a separate piece, and screwed toge« 

iher^ that is by forming the part of the handle just be* 
low the pin itito a screw, whidi enters a female screw, 
cut within side the. tube or 'pipe at its upper end ; and 
when the pins and proj^cLtions are made of the exact 
length to push back . the sliders to the proper place, the 
two parts of the key may be screwed fast together; and, 
farther, to secure them from any deviation, may bfe sol- 
dered fast. 

In witness whereof, &c« . 



Observations by the Patentee, 

I have thought proper to call thi^ lock the Urridn Lock, 
from the circumstance, that it unites the good qualities 
of two of the most appfoVed locks at present in use, viz, 
those invented by Mr. Bramah and Mr^ Barron. From 
the manner in which the combination of their principles 
is effected the uuion lock affords a greater degree of se- 
^ curity than either of the former, or than both of them 
together, supposing a lock of each kind was placed oa 
the 9ame door. 

The desirable properties in a lock are, 

1st. Strength to resist violence in forcing back the bolt. 

.2'd, Security* against being picked or opened by pick- 
locks and skeleton keys. 

3d. 



f 



or 



f 

334 Patent for Improvements in flaking 

3d. That every possible difficulty be offered to m&fkin 
a False key from impressions iaken from the lock or from 
the real key. And 

4ih. That its construction be not complicated so as to 
render it liable to accidental derangemeht. 

The Patentee presume* the union lock will on- ex- 
amination be found to possess all these requisites in h high^ 
degree. To give it sirengthj it is provided with two; three, 
or more independent tumblers, which must be brolcen be-' 
fore the bolt can be forced back by vio)enfCe ; by thes'e 
parts alone it has all the strength of Bafron's Fock, 
which has hitherto been considered the strongest lock 
which could be made. Bat the union ']6ck, in addition 
to the lunablers, has two or more sliders, which ifriet'cept 
the projecting part of theboltj and these sliders have far' 
more strength to resist the forcing back of the bolt than 
all the mechanism of Bramah's lock. 

In respect to security against pick4ock«, both Bar- 
Ton's and Bramah*s locks are justly considered as very 
secure, but the union lock must be allowed to be much 
more so. There will be all the diflScuhy of raising each 
of the tumblers independently to their exact positron, 
and neither more or less ; and'-suppose this can* be ac- 
complished, there remain the difficulties of depressing 
the new-invented sliders each to its exact position; and 
neither more, or less. 

'J'he instrument arid manner of makihg trials to rfaise 
the tumbler is very different from that which mustbe 
.u^ed \o depress the sliders, and both these operations 
must be performed at the sajne time, or the lock cantiot 
be opened! The uniotl lock on tins account affords a 
greater degree, of security, from tlm increased number of 
it9 combinations, than if a lock of BarrotiVand anothe^i; 
lif Bramah's were placed on the same door. 

E^ch 
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Each'lock would then present a series of difficulties of 
very different natures; but in the union lock all the same 
difHculties must be encountered at once. 

The security against making a false key is a great ad- 
vantage in the union lock^ and. it is the point in which 
locks in general have hitherto been most defective. An 
impression from which a very expert workman may pos- 
sibly make a. false key can be taken in a moment in wax 
er spap from Barton's key, and from Bvamah'^ is still 
xuore easy ; but in the union key this is exceedingly dif- 
ficuft. The steps at the bottom. .of alie pipe are so se- 
curely gi^urded from inspectionii that no common means 
of takingJmpressiol^ will give,. any knowledge of them ; 
and if this could b^;(^b,taiiiedy some, means, must be foucid 
to m£^ke them correspond. wittMlie bit of the key, hot\\ 
in Dumber and distance. A dishonest servant, who does 
not possjess any particular ingenuity, may be instructed 
|>y a locksmith how to take the requisite impressions of 
either Bramah's or Barron's keys, even if he is only en- 
trusted with, them for a few miautes : this cannot be 
done with the key of the union lock ; it- would require the 
locksmith to examine it himself, and make .several tools 
taaspertain its different dimensions, which he could not 
do without haying it in his possession some considerable 
time, with leisure to make repeated trials. And though 
tfhe Patpni^e does not mean to assert,, that a false key 
qpuld not be made by a very accurate and skilful work- 
jppfftn from a full examination of the real key^yet-he thinks 
it' will be allowed to' he a very difficult undertaking, and 
to do it frji^m impression alone absolutely impracticable. 

The structure of the union lock is. not complicated ; 
and. all the parts having a proper degree of strength, they 
^re npt liable to derangement :. besides, with all its ad- 
vaiilages, it is a lock of very moderate price. 

Sperification 
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Specificatioti of tjie Patent granted to the ^ev^end Wil- 
liam Milton, of Heckfield, Hant$; for certain Im-- 
provement^ upon the Wheels and Perc/ies of Carriages^ . 

Dated February .10, 1816. 
• With an Engraving. 

A O all to whom these presents shall come, &c. 
Now KNOW YE, that Ui compliance with the said proviso, 
lithe »aid William Milton do hereby declare that the 
-nature of my said invention, and iii what manner the ^ame 
is to be performed, are particularly described and ascer- 
tained ia at)d by tlve drawings hereunto annexed, ahd the 
following references thereto, or description thereof; that 
is to say : My said improvements consist in, making the 
lock of a four-wheel carriage as practicable. with wheels, 
however high before, as it is with the Jow wheels, now 
commonly used; and in itiafeing such high wheels more 
capable of enduring violent shocks than by the- present' 
inode of making they would beJ 

The lock with high wheels before is thus affected : 
a h edy Fig. 1, (Plate XL) is the hind body of a wag- 
gon, of a stage coach, or of a gentleman's family travel- 
* ling carriage, or other carriages up-borne by its wheels 
on the ground at G. To the top and along the middle 
of this hind body is fixed the upper perch a be to ihe 
bottom, the under perch d ^/c and/ being in -the cen- 
tral and vertical line of the intended lock motion. Thus 
circuEbstai}ced, this hind body will fall backwards or for- 
wards, according as the front of it, b e, is heavier or lighter 
than the back ad. To prevent this falling, insert at and 
between cj^the figure m hk, representing a fore body on 
itsf wheels, provided with top and bottom pins j'a'^ atid 
with proper keys, or wiCh a perch bolt, going all the way 

through 
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ibroitgb. ThU done, bo4h bodies* with Jittle effort, hut 
jifith foil stability, leao figajaKt each other, aadlhu^Ar*. 
iwigedi the fare. body, though on wheels as high as ihose 
2>ebiDd, wilMoQk freely and completely between the opr 
.per and under perches. A sufficient stop or check /roia 
•the fore body to.tbe.upper or under perchi or tp^both, is 
to be so placed, as that in locking, the retiring. w.bei^l 
.^^11 oever touch either. of ,the perches. The mode of 
,n»tking these high wheels.is.thus: cut the cylindricnaxe 
;aloQg.iU length into as jAaoy planes pr faces as.tbete lUBe 
.tp.be. spdkes ; for spokes use. planks or fjcame-twork, taper- 
.iog'from the nave to the. felloe. The plane of each spokfi 
is to be arranged as parallel as may be to the dtrectiqn pf 
the .axlerarm. At the nave end of abese spokes fix .on 
firmly a piece of projecting wood mii,'(seesFig. d,y filling 
vthe.face or plane of the nave, which is to be applied and 
fixed to. And at the felloe end of these spokes fix cm 
another piece gw, so projecting as that it may be fastened 
tp the felloe. Tbese spokes and their, nave end pieces 
lyill go round and ocqupy the whole circui^iefence of the 

nave, and thereby mainly contribute toTkeep each other 

• > 

well in, their places, if the. member of spokes be an even 
number, and their nave-end pieces have longitudinally a 
,£^t tapering, and the pqsitiqn of (his tapering be alter- 
nated, then, on the failure of a spoke, it will be^^sy, pn 
.gevioy'mg its .fastenings, to draw out the brpk^sppl(e 
.m4. to slide in another without djatu^bing, a. sipg^e fellp^. 

In witness .whereof, Scc« 

% 

Observations by the Patentee. 

The, ai m pf, this inyefiti9n is, to have the fore wheels 

as well as the hind as high as the altitude of the 

..hojrpe's ehest, apd other ci|:cumstanc^s will permit. Sup- 
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posing all the wheels of a double bodied stage-coach, for 
instance, were seven feet high, these consequences would 
follow : BELOW the axles there might be boxes of such 
depth and capacity as to receive all the luggage which 
a coach-master could, with ^ny prudence, wish to carry. 
This ^irobld be a change of the greatest mechanical im- 
portance, towards that safety which the Legislature has 
repeatedly sought after, and is still seeking ; and the 
draft of the vehicle, whether stage-coach or waggon, 
would be bettered, to the saving of ten horses out of 
every present sixty. The -^ disasters occasioned by log- 
gage piled, as it is, on the roof, are notoriously of siich 
frequency and seriousness as to throw it as a ditty on the 
coach-masters to inform themselves, decisively, whether 
this saving plan be or be not a practicable things The 
Patentee will be ready, as far as can depend on him, to 
stand this trial. 

Specification of the Patent granted to William Bayn- 
HAM^ of London Roud, in the County of Surrey, Che- 
mist; for a Composition for making Leather and other 
Articles Water-proof Dated February 20, 1816. 

X O all to whom these presents shall, come, fcc. 
Now KNOW YE, that in compliance with the said proviso, 
I tlie said William Baynham do hereby declare, that 
'the nature of my said invention, and the manner in which 
the same is to be performed, is particularly .described and 
ascertained by the following description thereof; that is 
to say : Six gallons of linseed oil, one pound and a half 
of rosin, and four pounds and a half of.red lead^ litharge, 
or any oth^r substance usually known under the denomi- 
nation of dryers, are to be boiled together till they ac- 
quire sufficient consistence to adhere to the fidger iq,* 

strings, 
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' ^trin^s, wken cooled upon a bit of glass or otherwise. It 
is then to be removed from the fire, and, when suffici- 
ent]y oobled, thinned to about the consistence of sweet 
oil with spirits of turpentine, of which it geE^erally takes 
about six gallons. It is then left to settle for a day or 
two, when it is carefully poured off from the grounds, and 
about one pound and a half of ivory or 'lamp black 
and one pound and a half of Prussian blue, ground in 
linseed oil, added to and intimately mixed with it. It is 
then ready to beiised as follows,^ on any description of 
leather, cloth, or other articles. Having stirred up the li- 
quid, lay it on with a brush until it bears out with an even 
gloss, then hang up the subject acted upon until the next 
day, when repeat the application as before, taking care 
to leave the surface tt^in and even as possible, and so on 
each successive day until it has the desired appearance. 

In witness whereof, &c. 



On the Fire-Damp of Coal Mines, and on Methods of 
lighting the Mines so as to prevent its JE<xplosion, 

By Sir Humphry Davy, LL.D. F.H.S. V.P.R.L 
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(Concluded from Page 286.) 

AVING succeeded in the construction of safe Jan- 
terns and lamps, equally portable with common lanterns 
and lamps, which afforded sufficient light, and which 
bore motion perfectly well, I submitted 4hem individu- 
ally to practical tests, by throwing into them explosive 
atmospheres of fire-damp and air. By the natural action 
of the flame drawing air through the air canals, from tlie 
explosive atmosphere^ the light waa uniformly extin- 

Xx» guished; 
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goisbed; and when an explosive mixlare wai foreiUjr 
prelfied intd th^ body 6f thie lamp, the explosion was'aW 
ways stopped by the safety apertures, wbtcb mily be sliid 
jfigiiratively to act a's a soi't df chemical fire eietes in sepa* 
rating flame from air. But I was not Contented wit4i tbetb: 
tirials, and I submitted the safe cilnalsy tub^s, and wife 
gainie fire sieves, to mueb niore severe tests : I mad^ 
tfi'eih the mediiiito of communication between akrge gllBMS: 
vessi&l, filled with the strongest explosive mixture of car*, 
bnretted hydrogen and air^^ and a' bladder two-thirds ojr 
haflffbllof the same diixture, both insulated from the 
atmosphere. By means of wires passing near the stop-> 
cock of the glass vesisely I fired the explosive mixture in 
it by the discharge of a Leyden jar. The bladder always 
expanded at the moment th>e explosion was made; a 
contraction^ as rapidly took place ; and a lambent fldqve 
played round the mouths of the safety apertures, open 
in the glass vessel ; but the mixture in the bladder did 
not explode: and by pressing some of it into the glass 
vessel, so as to make it replace the foul air, and sisbjeel^ 
ing it to the electric spark, repeated explosions w^re pro- 
duced, proving the perfect security of the safety aper- 
tures; even when acted on by a much more powerful Ex- 
plosion than xjould possibly occur from the introduction 
of air from the mines. ' " 

These experiments held good whatever was the pro- 
portions of th^ explosive mixture, and whatever was ^e 
size of the glass vessel, (n6 one was ever used containing 
more than a quart,) provided as mahy as twelve melalli«r 
tubes were used of ode-seven th of an inch in diameter, and 
two inches and a half long ; or provided the circular me- 
tallic cafnals were on^ twenty-8fth of an inch in diameter, 
one one-iev^nth of an inch deep^ Md at least two iiichc* 
in circumference; or pro^idfed the mf€ gMiii h«d ape#-' 

tures 
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txjtt€B of oafy i4v of Ah in^h. When twelve metaliit tubes: 
were employed as the medium of comitaiinicatioii, one^ 
seTenlh' of an ii>ch in diameter artd an ktch iQtrg^ th<^ e^« 
plosion was commumcated by them into the bladder.^ 
^our g]ftS8r tubes of the one-sixteenth of an inch in dia^ 
meter and two inches long, did not communicate th^ 
explosion ; but one of tbid diameter and length prodi^ed 
the <^ffieict. The explosion was stopped by a single tobe 
one twenfty-eigbth * of an inch in diameter^ when* it was 
three inches long^ bCit not when it was two inches longv > 

The explosion was stopped by the metalKc gauze <yf 
T77 when it was placed between the exploding vessel and" 
the bladder, thi)ugb it did not present a surface of more 
than half a square inoh^ aiid the explosive mixture in 
the bladder in passing through it to supply the vacuum 
produced in the glass vessel, bdrnt on the surface ex* 
posed to the gluss vessel fo'r some seconds, producing a- 
murmuring noise. 

A circular canal,^ne twenty-fifth of ah inch in dtanieu- 
ter, ai| inch $nd a half in circumference, and one in!eh 
add seveh-tentbs of an inch deep, communicated explo* 
stpo ; but four concentric canalsy of the same depth And 
diameter, and of which the smallest was tv^o inches inr 
diameter^ and si^paraied from each other on)y by thefr 
sides, which Were of brass> and abotit one-fortieth of an 
iftch in thickness, did not suffer the explosion to act 
through them. 

/ It would appear then, that the smaller the circHiBlfer-' 
ene^ of the canal, that is the nearer it approached to A 



* These results appear at first Tiew contradictory to those 
tiobed in page 28l. Biit it must be kept in view that the first set 
of ii^ehmenb Werci mslde \h tubek open in the air,- and the last in 
t^bUi t±pkj¥dd io ibe ^hol^ forcii Bf ati* ^iproiioil, 4iid connett^j 
only with iloie vemii lill^ with expMife mbMt^ti 

tube. 
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tube^ the greater must be its depth, or the less its dia- 
meter, to render it safe. ^ 

I did not perceive any difference in these experimentSi 
when the metals of the apertures were> warmed by re- 
peated explosions ; it is probable, howeVer, that consi- 
derable elevation of temperature would increase the power 
of the aperture to pass the explosion ; but the difference 
between the temperature of flame, and that marked on 
our common mercurial scale, is so great, that the addi- 
tion of a few degrees of heat probably does not diminish 
perceptibly the cooling power of a metallic surface, with 
regard to flame. 

By diminishing the diameter of the air canals, their 
power of passing the explosion is so much diminished 
that their depth and circumference may be brought ex- 
tremely low. I found that flame would not pass through 
a canal of the one seventieth of an inch in diameter, 
when it was one-fourth of an inch deep, and forming a 
cylinder of only one-fourth of an inch in circumference; 
and a number of apertures of ttt- 9^ ^n inch are safe, 
when their depth is equal to their diameter. It is evi-* 
dent, from these facts, that metallic doors, or joinings ia 
lamps, may be easily made safe by causing them to pro- 
iect upon and fit closely to parallel metallic surfaces. 

Longitudinal air canals of metal may, I find, be em- 
ployed with the same security as circular canals ; and a 
few pieces of tin-plate, soldered together with wires, to 
regulate the diameter of the canal, answer the purpose 
of the feeder, or safe chimney, as well as drawn cylinders 
of brass. 

A candle will bum in a lantern or glass tube made safe 
with metallic gauze, as well as in the open air; I con- 
ceive, however, that oil lamps, in which the wick will 
always stand at the same height, will be preferred. 

But 
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But tfae principle applies to every kind of light, and its 
entire safety is demonstrated. 

When the fire-damp is so mixed with the external at- 
mosphere as to render it explosive, the light ia the safe 
lantern or lamp will be extinguished, and warning will be 
given to the miners to withdraw from, and to ventilate, 
that part of the mine. 

If it be necessary to be in a part of the mine where the 
fire-damp is explosive, for the pur[iose of clearing the 
workings, taking away pillars of coal, or other objects, 
the workmen may be lighted; by a fire made of charcoal, 
whrch burns without flame, or by the steel mill, though 
this does not afford such entire security from danger as 
the charcoal fire. 

It is probable, that when explosions occur from thte 
sparks from the steel mill, the mixture of the fire-daipp is 
in the proportion required to consume all the oxygene of 
n, / the air, for it is only in about this proportion that explo- 
sive mixtures can be fired by electrical sparks from a 
common machine. 

As tbe wick may be moved without communication be- 
tween the air in the safe lantern or lamp and the atmos- 
phere, there is no danger in trimming or feeding them; 
but they should be lighted in a part of the mine where 
there is no fire-damp, and by a person charged with the 
care of the lights : and by these inventions, used with 
such simple precautions, there is e'very reason to believe 
a number of lives will be saved, and much misery pre- 
vented. Where candles are employed in the open air in 
the mines, life is extinguished by the explosion ; with the 
safe lantern or safe lamp the light is only put out, and no 
other inconvenience will occur. 

It does not appear, by what I have learnt froA the 
miners, that breathing an atmosphere containing a cer- 
tain 
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t^in mixture of fice-daq^p pear or ^yen M X\ifi .^plosife 
pointy is attended with any ha(} con«ie<mei|o?8. l,9^ptr 
tpiio^d that a bii:d liv«d in a mixture of ec|aal parl^ of 
fir^-dainp and air ; but be soop beg^u to /^bow &yii^ptpm3 
<pf Buffering. I.fouiid a slight bead ache^ jproduce^ ,by 
breathing for a few minutes an explosive n^ixture qf^e- 
damp and air: and if merely the beaUb. of the, miners be 
"^ rCCfQsideredi the fire-d^mp ought alvirays to t^e.kept/aF be- 
low the point of its explosive mixture. 

Miners sometimes are found alive in a, mine after an 
fl^EploJ^ion has taken place : tiiis.is easily explained^.wben 
it is-. considered tthat .the iqQammatiqp is alfiQ$taI\^aj(8 |i- 
tipited to a particular ^pot, andthat it pixes tbe^resi^lial 
air with much common air ; and supposing qpe pf fife- 
damp to thirteen. of air to.be.explodef], t(}ere will.jftill re- 
main nearly one-rthirdpf the.prjgin^l quai^ljty.of pxjft^pe 
ill tbe.r^sidual g^s; apdjn ;K>ipe(^per^meqts, ippd^^sif^- 
.jt^^nyears ago, rlfpundtbat an anjm^Hiyed^ tbpugh with 
siilT^ringy for a:sbprt tini^, ip ^;gas contaiping IQQ g^ts 
of azote, fourteen parts of carbonic aci|d, ^apd^^e^v^^p f^ts 
of oxygene^ . ^ 



'Ex*PLANA9iaN OF TH« PliATE. 

Fig. 1 (Plate Xll.) represepts the safe lantern, with i(s 
^ir-feeder and chimney furnished with safety ^met^lic 
canals. It contains about a quart of air. The sides are 
of hom or glass, made air-tight by putty or ;Cement. 
A is the lamp through which the circular air-^feeding 
canals pass: they are ^hree concentric hollow cylin- 
ders, distant from each other one twenty-sixth of an 
inch : the smallest is two inches and a half in drcum- 
f<^rence ; their dept^i is two inches. B is the cliimfiey, 
containing four such canals, Jthe smallest two inches in 

circum- 
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leiriMiiBfereDce : above it is a hollow cylinder^ witb a cap 
to prevent dust from passing into the chimoey. C.is the 
hole for admitting oil. D is a long caual^ coataifittig a 
wire^ by which the wiok is moved or trimnaed. ' £ is the 
tube, forming a connection between the reservoir of oil 
and the chamber that supplies the wick with oil.,. F it 
the rim round the bottom of the lantern, to enable 4t to 
b^ar motion. 

Fig. 2 is the lamp of Fig. 1, of its natural- size; the 
references to the letters are the same* * ' . 

Fig. 3 is a "common chimney, which may be used in 
the lantern ; but the safety-chimney doubles seearity. 

Fig. 4 exhibits the safety concentric caqalsof fire 
sieves, which if one twenty-fifth of an inch in diapaeter, 
must not be less than two inches in exterior circumfer* 
ence and 1.7 inch high. 

Fig. 5 exhibits the longitudinal safe canals or fire sieves. 

.Fig. 6 exhibits a safe lamp, having a glass chimnej, 

covered with tin*plate, and the safety apertures in a cy- 

^iader, with a covering above: the lowerpart is the same 

as in the lantern. ^ 

• Fig. 7 an Argand lamp, of similar construction, with 
safe air canals, withoiit the flame, and metallic gc^uze 
apertures within. 

Fig. 8 a tin-plate cbimney-top' for the lamp, made safe 
by metallic gauz^. 

Fig. 9 a metallic gause safe lamp. AAA screens of 
metallic gauze, or aflame -sieves. B B wires for trimming 
the wick. 

• Fi^. 10 a glass tube, furnished mi\i\fiame sieves, in 
which a common candle may be burnt. A A the flame 
sieves. 6 a little plate of metal, to prevent the iipper 
flame sieve from being acted On by the current of hat air.' 

The lamps bum brighter the higher the chimney. 
Vol. XXIX.— Second Series. Y y From 
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Vmrn my csperiiMenU it appears, that a ntere matow 
throat mi opeoibg u^ the metaHic. part of the cbimQey 
ia sufltetent lo preveift explosions from passing tbroagh 
tlie lamp, supposing them possible; botwith thc^ safety 
oaaals or nelallic gaase in the chimney the seenrity is ^ 
i^solute. 

The circular canals and the apertures covered with me- 
tallic gauze are so much superior tp tubes in practical 
application, that I have no doubts of their being generally 
used ; I have therefore given no sketch of the first safe 
lantern I had conslracted with rubes ; but substituting 
tubes for canals it is exactly the same as that represented 
. in Fig. U 

APPENDIX. 

1. la the beginning of my inquiries I had another close 
lantern ma^, which may h/e called the fire-^valve lantera. 
Ill this the candle or lamp b^ms with its fulV quantity of > 
air» admitted fri^to an aperture below, till tlve.air begins 
to be mixed with fire-damp ; when, as the fire-damp i». 
cieases the flame, & thermometrical spring ait the top of the 
lantern, made of brass and steel, riveted together, and in 
a curved form, expands, moves a valve m the cbimoey, 
diminishfes the leirculation of air,, and extinguishes the 
flame; but I did not pursue this inventiony after I ba^ 
dii^coy^red the propertiesiof the fiTe^^damp^ on viWch the 
safe ]ft0.iern is founded. 



2. The safety of close lamps or lanterns may probably 
be like^^ise seei^red. by sieves made of asbesttus, ' 6r possi- 
bly even h&k. Oir silk, placed over the air a;>ertures ; but 
m^t^lic gau£S wilt be necessary above in the chimney. 
I hav^ Utile douJ»t bitt that windows of floe metallic gauae 
may h/fi uaed for giving light mkn terns. with perfect se- 

carity; 



On givmg iigkt ifiesqflouve Mixiures-qf Fire-damp. S47 

ctirjty ; perhaps for the chimfiey it may be worth while 
tahave fine silver-plated wire gauze made. 

3' The expansive powers of the fire-damp, doring its 
explosion) are so small as to render no precautions, wiih 
respect to the thickness of the glass or horn in the lampA 
orlatiterns, necessary. 

- I ', ' . I !   , J . . 1 1 ' ' ' '  ' u 1. 1 II I wxasxMBtmmmmmmm 

A^ Acmunt of an ImeMton for giving light in exphsivi 
Mixt&re^ of Firt^mp in Coed' Mints^ by consuming thk 
jFire'damp, 

\iBv5ir. Humphry Davy, LL.D. F.tt.S. KP.A.L 

Fvom the Philoso^hicai. Transa{;tions of the / 
Ray A I., Society of Loni>on. 

HAVE already had the honour of communicating to 
the Royal Society an account of a safe light, which he- 
comes extinguished when introduced into very explosive 
mixtures of fire-damp ; in this communication I stiall de-^ 
scribe a light, which will burn in any explosive mixture 
of fire-damp, and the light of which arises from the com- 
];>ustion of the fire-damp itseff^ 

The invention consists in covering ot surrounding the 
fiiame of a lamp or candle by a wire sieve ^ the coarsest 
that I have tried with perfect safety contained 625 aper- 
tures in a square inch, and the wire was one-seventieth 
of an inch in thickness, the finest 6400 apertures in a 
sqtiare inch, and the wire was -^j^ of an inch in diameter. 

When a lighted lamp or candle, sci'ewed into a ring 
soldered to a cylinder of wire gauze, having oo aper-~ 
tures except those of the gauze or safe apertures, is in^' 
troduced into the most explosive mixture of carburetted 
hydrogene and air^ the cylinder becomes filled with a 
bright flange, and this flame continues to burn as long as 

Yy 2 the 
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the mixture is explosite. When the carbwretted hydro- ' 
gene is to the air as one to twelve, the flame of the wick 
appears Within th'e flame of the fire-damp ; when the pro- 
portion is as high as one to seven the flame of the wick 
disappears, 

Whm the thickest wires are used in the gauze it be- 
comes strongly red hot^ particularly at the top, but yet 
no explosion takes place. The flame is brighter the 
larger the apertures of the gauze; and )he cylinder of 
625 apertures to the square inch gives a most brilliant 
I^ght in a .mixture of one part of gas from the disrillatioa 
of coal, and seven parts of air ; the lower part of the flame y 

is green, the middle purple, and the upper part blue. 

I have tried cylinders of 6400 apertures to the square 
inch, in mixtures of oxygene and carburettedhydrogene, 
and even in mixtures of oxygene and hydrog^ne ; and 
though the wire became fntensely red hot, yet explosions I ' 
never took place : the combustion was entirely limited to 
the interior of the lamp. 

In aH these experiments there was a noise like that pro- 
duced by the burning of hydrogene gas in open tubes. 

I'hese extraordinary and unexpected results lead to 
many enquiries respecting the nature and commtinica- 
tion of flame ; but my object at present is only to point 
out their application to the use of the collier.^ ' 

All that he requires to ensure siecurity are small wire 
cages (Fig. 2f represents this contrivance) to surround bis 
candle or his lamp, which may be made for a few pence, 
and of which various modifications may be adopted; 
and" the application of this discovery will not only pre- 
serve him from the fire-damp, but enable him to apply 
it to use, and to destroy it at the same time that it gives 
him an useful light. 

:  , Farther ^ 
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Farther Experimettts an the Comhistwn of explosive Mis*^ 

turei eof^ed hy Wire Gauze; with some Ob$eroaiions , 
: on JF/fliae. » 

j% Sir Humphry Da-vt, 1X.D. F. U. S. F. P. E. /. 

From the Philosophical Transactions of the 
Royal Society of London. 

I HAVE porsfied my taquirieg respecting the limits of 
the size of tJie apertares and of the wire in the metallic 
gause, which I have appHed to secure the coal miners 
from the explosions of fire-damp. Gauze made of brass 
wire, one-fiftieth of an inch in thickness, and containing 
only' teii apertures to the inch, or 100 apertures in the 
square inch, employed in the usual way as a guard of 
flame, did not c6ramunicate explosion in a mixture of 
one part of coal gas and twelve parts of air, as lon^ as it 
was cool, but as soon as the top became hot an explosion 

* « • 

took place. 

A quick lateral Bwtion likewise enabled it to commu- 
nicate explosion. 

Ganze made of the same trire, containing fourteen 
apertures to the inch, or 196 to the square inch, did not 
communicate explosion till it became strongly red hot, 
when it was no longer safe in explosive mixtures of coal 
gas; but no motion that could be given to it, by shaking 
it'in' B close jar, produced explosion. 

Iron wire gauze of one-fortieth, and contammg «40 
apertures in the square inch, was «ife in explosive mix- 
mes of coal gas, tiUit became strongly red hot at 

' *irrn'wire gauze of one-fifrieth, and.of twenty-four 
apertumtotbeiiich, or of 576 to the square i»<=*'^^*P- 
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peared safe under all circudwUiace. in explosive mixtures 
offeoalgas. Ikeptup«coDtiiniaJ€«»in»cylin«krof 
this kind, eight ioebes high and two iiit:hes in diameter 
for a quarter of an hour, varying the proportiww of coal 
gas and air as far as was compatible, with th«if Jtiflamaar 
tion ; the top of the. cylinder for some minutes was 
strongly red hdt, but t1io6gh the toixed gds was passed 
rapidly through tt by^ pressure from a gasometer and a 
pair of double bellows, so as to. make it a upeciesof Wast 
furnace, yet no esplosioii tooj^ place., 

I mentioned in my last commupicatian fto thfi Society, 
that a flame, confined in a cylinder of very fine wire 
gauze, did not explode i^ mixture of pxy^ene^uMlAydrt^ 
g^e, but that the gases biirnt in it with grent vi«acitv. 
I have repeated this experin,eBt in i^xly a jrint of the 
most explosive mixture of the two gas^s ; they Wnt vio. 
lentiy „uh,n the cylinder, but, though the .jpper part 
became nearly white hot, yet no explosiop w«* comm«. 
nicated, and it was necessary to withdraw the cjliifc&r to 
prevent the brass wire from being m«lied. • 

These results are best explained by considering the aa. 
tureofthe flame of combustible bodies, which in *H cases 
m,ust be considered as the combustion of an ,>xplom>e nUx- 
• ture of mflammable gas, or vapour and air; for it cannot 
be regarded as a mere combustion at the surface of con, 
tact to the inflammable matter : and th« fact is proved 
by holding a taper or a piece of burning pbosphoms 
wubin a large flame made by the combusoTn of alcohol, 
the flame of tl,e candle or of the pboi^o,.»s wiU ' 

m the centre of the other flame, j«rovi»g that JrVi. 
oxygep even in its interior part. - . 

The heat'commvnicated by fl«m« must dejiei^d upon 
us mass: this is .hpwn bj. the fact, that tl^ Tpp ^a 

slender 
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slender cylinder of \rire gauze hardly ever becotnes dtrll- 
red in the experiment on an Explosive mixture^ whilst in- 
a larger cy^nder, made of the same iiKiterial; the central 
part of the top soon become^ bright*red. A large quan- 
tiJ;y of cold air thrown upon a.small flame lowers its heat 
beyond the explosive point, and in extinguishing a flame 
by blowing upon it, the eflfect is probably principally 
produced by this cause, anisted by a dilution of the ex- 
plosive mixture. 

If a piece pf wire gauze sieve is held' over n flame of a 
lamp or of coal gas, it prevents the flame from passing it,* 
and the phenomenon ii precisely similar to that exhi- 
bited by the wire gauze cylinders ; the air passing through 
is found very hot, for it will convert paper into cllarcoal ; 
and it is an explosive mixtur^, for it will inflame if a* 
lighted taper is presented to it, but it \9 cooled bel^w the 
explosive point by passings thri^gh wires even red hot, 
andby being mixed- with a considferable quAniiiy of air 
cbwpiirfttively Cdld. The real temperature of visiible flame 
is-p^e^haps as high as any we are acquakiftrtedwilh. Mir. 
Tennant was in the habit of showing an experiment 
whieb deailoBstrates the intensity of its heat. He used 
to fuse a sHiall^ Ihnteiit of platinum in the fl'ame of a 
cemoiOA e^ndte ; and it is proved by many facts, that a 
stream ofdir may be made to render a oietaine body 
whitfe bet, yet^ot be it^lf Itimiftous. 

A eoDstderable mass of heated meftal is required to in^ 
flame even* coal gds, or the cbnl«ict of the sattie- mixture 
with an extensive heated s^tfaee* An iron whre of ^bne- 
twentietbirf an inch and eight inches long, red Hot, when 
held perpendicularly in a stream of coal gas, did not in- 
flame it, nor did a short wire of one-sixth of an inch pro- 
. duce the effect held horizontally ; but wire of the same 
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sixe« when six iochet of it were red hot. and when it was 
held perpendicularly in a bottle, containing an explosive 
mixtuVe, so that heat was successively commanicated to 
portions ofHhe gas, produced its explosion* 

A certain degree of mephanical force which rapidly 
throws portions of cold explosive mjxture upon finmei 
prevents explosions at the point of contact; thus, on 
pressing an ex'plosive mixture of coal gas from a syringe, 
or a gum elastic bottle, it burns only at some distance 
from the aperture from Which it is disengaged, • 

Taking all these circumstances intp account, there ap- 
pears no difficulty in explaining the combustion of ex- 
plosive mixtures within and not without the cylinders ; 
for a current is established firomiielow upwards, and the 
hottest part of the cylinder is where, the results of com- 
bustion, the water, carbonic acid, or asote, which are 
not inflammable, pass out. The ^as which enters ia not 
sufficiently heated on the outside of the wire to be ex- 
ploded, and as the gases are no where confined there can 
be no mechanical force pressing currents of flame to- 
wards the same point. 

It will be needless to enter into furth^ illiultratioBS bf 
the theoretical part of theanbject; and I shall cpnelode 
this Paper by stating, what I am sure will be gratifying 
to the Society, that |he cylinder lamps have been tried 
^ in two of the most dangerous mines near Newcastle, with, 
perfect supcess ; and, from the communications I have, 
had from the collieries, there is every reason to believe 
that they will be immediately adopted in all the mines in 
that neighbourhood, where there is anj danger from 
. fire-damp. 
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On enriching tKt Soil of Gardens byfrtsh Vegetable Manure* 
By the Hev» J'. Ven ab tEs, Rector of Cerne, Dorsetshire. 

From the Tbansactions of the London 
Horticultural Society. 

X AM incluced to submit to the Society an experiment 
for the purpose of enrfching the soil of a kitchen garden 
Without the aid of animal manure. 

The cabbages^ cauliflowers, brocoli, potatoes, peas, 
beans, &c« are planted in my garden, as in most others, 
in straight rows, or drills. Before the gardener mows 
the lawn and pleasure-ground he is directed to open a 
trench between these drills, as wide as the space will ad- 
mit without injury to the vegetables growing in the rows, 
and about nine inches in depth. The short grass mown 
upon the lawn is then carried into the trench^ and trod- 
den closely down till it is full, and the earth which had 
been removed is again thro.wn upon it^ and the ground 
raked smooth and even. • 

' ^Every time the lawn and walks are mown the same 
course .is followed till the whole kitchen-garden is regu- 
larly and successively enriched with the most excellent 
vegetable manure. In a very few weeks the short grass 
buried beneath the surface is decomposed, and incorpo- 
rates with the earth; and where the peas apd beans, and 
other vegetables are hoed and earthed up, it imparts a 
very great degree of vigour and luxuriance to their 

growth. " ^ 

But it is not the grass only that is converted to this 
useful purpose. When the potatoes are dug, and the 
crop of peas and beans gathered, the potatoe haulm, the 
pea and bean haulm, the outer cabbage leaves and cab- 
bage stajks, in short, the whole vegetable refuse of the 
Vol. XXIX. — Second Series. Z z garden, 
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garden, to a^reat aqiount; is, buried in its fresh and green 
9tale in the trenches, and. far more than repaj^s the nou- 
rishment that has \feen drawn from the ground. 

The end of October the asparagus beds are dressed for 
the winter. The earth, to the depth of about five inches, 
is first drawn into the alleys ; a vegetable coat of manure 
is then spread over the whole bed ; and the earth from 
the alleys thrown upon the top again. The weeds by 
this process are effectually destroyed^ the bed is enriched, 
and the plants preserved from the effects of the coJd and 
frost. 

My strawberries are also pknted In ranks or drills, and 
in the months of October and November haveiheir nar- 
row intermediate trenches filled with the fallen leaves of 
the trees, of which there js at that season a very plenti- 
ful supply. Few plants profit more by ihis system than 
strawberries. From the rapid manner in which they ex- 
haust the Vegetable manure iti the earth they are observed 
to require frequently a change of ground, that is, to be , 
removed to a soil where the vegetable manure has not yet 
beea consumed. 

I will touch but briefly upon the advantages to be de- 
rived from this system. 

Mould composed of vegetable substances which 'have 
rotted and fermented in a heap till their texture has been 
l)roken down^ and the greater part of their juices evapo- 
>rated, is unquestionably of great value, and admirably 
calculated to impart vigour and strength to the growth of 
plants. But the vegetabl<^ refuse of a garden requires a 
length of time before it can be brought injto this state ; 
some trouble in frequently turning the heaps ; and in 
whatever part of the garden or grounds tbey are placed, 
they have always an unsightly and slovenly appearance : 
add to this, that these heaps lose nine parts out of ten, 

not 
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not only of their size and substance, but also of their 
most valuable qualities, bj the continual action of the 
sun and air and raip npon them. But If the vegetable 
refuse of the garden is buried beneath the surface of the 
ground while fresh and green, it is then easy of solution. 
The moisture of the eartK ^assists the /fermentation and 
decomposition ; and the juices being preserved in tbe 
soil, become tbe nutriment and support of succeeding 
eiops. 

Whed a garden is manured in this way, it is scarcely 
possible to exhaust the soil. One crop may succeed ano- 
tber during tbe spring, summer, and autumn ; and in the 
winter the same ground may be fully stocked with every 
vegetable that will stand the severity of the frost. Each 
crop will leave behind h sufficient vegetable refuse to 
keep the soil in constant good condition. To the market- 
gardeners such a method of cultivation must be of incal« 
culable benefit. 

I will only mention one more advantage attending this 
system, which will strongly recommend it to all those 
who delight in gardens; I mean its extreme neatness* 
When the gardener depends upon vegetable matter for 
the support and improvement of his soil, every weed will 
be speedily buried in his trenches, and every decaj'ed 
leaf or withering stalk will immediately be hid beneath 
the surface of the ground, and converted into a source 
of fruitfulness and plenty. 
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On the Processes practised in Germany in manufacturing 
' , different Kinds of Glass. 

From the Annales des Arts, 8cc. 

XLyERY combination of silex tvith certain fluxes, pro- 
ducing transparency, has obtained the appellation of 
. glass. The fluxes most generally used are potash, soda, 
and oxyd of lead. Thus the essential substances in the 
formation of glass are feilex, potash, or soda and oxyd of 
lead ; from the combinations formed with these diflTerent 
materials several kinds of glass are formed, which may 
be distinguished under four principal glasses* v The first 
will comprehend the glass obtained from the combina- 
tion of one or several earths with salts ; this is the light 
glass. In the second may be ranged the glass produced, 
by 'the combination of earths with metallic oxyds and 
Jalts; this is the dense cYystal, which powerfully refracts 
the rays of light, and is^ employed with much advantage 
for* spectacles and other optical instruments. The third 
class is the glass produced by the mixture of earths with 
metallic oxyds, which is more or less coloured accordin'g 
to the proportion of metal, and more, or jess transparent 
according to the nature of the earths that are used in 
making it. In the fourth class is comprehended the dif- 
fereat sorts that proceed frc^ the combination of the 
earths with each other. This glass can never be of any 
utility, whatever m|iy be the proportions in which the 
earthy substances are mixed ; it is only coloured when 
the earths that form part of it are combined with some 
metal ; and it may be easily understopd, that the fusi* 
bility of the glass is always relative to the quantity of 
metallic oxyd, or the proportion of alkalies that enter 
into its composition. One great difficulty.in the fabrica^ 

Vion 
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Vion of glass is in the preparation of the crucibles^ in 
which it is necessary to melt the materials. 

. Glass must be brought to a very elevated temperature 
before it liquifies, and consequently the crucibles must 
not be fusible at the ]40th degree of Wedgwood's pyro- 
meter; indeed, they must be impenetrable by, alkalies. 
In Germany crucibles of all kinds are madie with clay; 
but ^9 clay is a natural mixture of silex and alumine, 
and -as potash and soda have a more decided effect upou 
silex than upon alumine, as little sand is employed as 
possibfl^. It is separated with care, so that the clay may 
contain about 98' parts to 100 of alumine^ If the clay 
contains iron it cannot be used; and if it be mixed with 
^pyrites or sulphate of lime, they must be separated from 
it, and it must be afterwards deduced to a paste, using 
certain precautions. The Germans substitute for the sand 
that is separated from the clay, broken crucibles or well- 
.burnt bricks, which they pulverise and reduce to a fine 
powder; these substances are mixed with the alumine, 
because this earth requires more meltiog than any other^ 
and the burnt clay favours its fusion. The cement of 
burnt clay being united with the alumine, it ift. formed 
into a paste, which they work at several times, and then 
give it the Intended form ; the workman is careful to ren- 
der the paste as little compact as possible, in order that ^ 
it may resist a sudden change of temperature; when this 
is done the crucibles are dried in the air, very slowly. 
When the temperature is below Zero the Germans do not 
dry them in the open air, lest they should be frozen, for 
then they would crack or burst in the kiln when they are 
baking. The dried crucibles are then put into the kiln, 
to which the temperature given at first is only thirty de- 
grees; it is gradually raised to cherry red, and at last to 

beyond the usual beat of glass furnaces. 

This: 
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This degree gf heat, is' generally raised in particular 
furnaces, which are equally destined for the fusion of 
glass; they are nearly square, divided into three parts, 
the two ends being more elevated than the middle, which 
receives the fuel. Although these furnaces are nearly 
square, the angles ai*e a little rounded, in order that the 
beat may be 'more effectually spread-and reflected from 
all parts of the inside ; the crucibles are placed in the two 
divisions at each end of the furnace, that is, on each side 
of the fuel. In the walFs of the furnace, and above the 
floor oh whidi the crucibles are placed, openings are left 
iV>r"the workmen to put the matter into the crucibles, and 
to take it out again when it is proper.^ The furnaces are 
constructed with an argillaceous infusible paste, or ra- 
ther bricks very highly burnt. When they are made of 
atuargillaceous pasti^, it is formed into blocks, which are 
placed one upon ihe other, and they are careful to beat 
this paste weH, in order to bind it and give to it com^- 
pactness and hardness j they contiiiue even to beat the 
blocks till they think them capable of withstanding the 
heat of a very violent fire.- The kilns being built with 
the care above described, the materials for making the 
glass are then to be selected. If glass of the first class is 
wanted, that is, composed of earths and salts, silex or . 
very pure sand is chosen for the white glass; White 
quartz, being silex almost pure, is principally employed 
for the most valuable glass; it' is well pulverised before it 
is used ; and to do this with greater facility they calcine 
it to the degree that will reduce it to a powder. There is 
no other earth which they use except lime; and this they 
take either in the stalie of carbonate, or quick and slaked 
in the air, and mix it in sand, in various proportions," 
according to the quality desired, but they mostly prefer' ' 
quick lime ; this earth has the property of giving closer 
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Bess to the glass, and of rendering it less brittle.. Potash 
and soda are almost the only fluxes used in the glass^ 
bouses of Germany ; but the substances that'are sold in 
commerce under these names are far from being pure ; 
indeed, they contain the subcarbonates of potash and 
soda, the soluble salts of these two alkalies, such as the 
sulphates and muriates, and some soluble substances ; it 
is therefore necessary to purify them. For this purpose . 
they put them in water, and by this means dissolve the 
salts of potash and soda; they filter and evaporate the 
solution, and there only remains then the subcarbonates 
of potash or soda, and a little of the muriates and sul- 
phates* 

These purified subcarbonates may be employed with 
sucoessf and wheniight glass is to be made they tise pure 
sand and lime, and subcarbonate of potash ; it may also 
be formed by mixing silex with^potash and soda. As 
silex is the only earth that. is> very vitrifiable, and which 
gives the transparency to g\ass, they are careful to re- 
duce it to a very fine powder, because then the glass is 
much more transparent than it would be if the sand Vere  
to be left in coarse grains, the combination with the al- 
kalies being more intimately effected. Silex has this pro- 
perty to so great a degree, that it carries it into all its 
' combinations when they have undergone a certain ^de- 
gree of fire: Thus the greater the quantity of silex the 
more transparent is the glass. This substance, melted 
with oxyd of lead or antimony, produces transparent 
glass, although those metals produce opaque glass^ and 
this is not one of the least remarkable properties of silex; ^ 
the lime, provided it be not in excess, but only in suit- 
able proportions, gives hardness to the glass without 
hurting its tiransparency, which only happens when there 
. is too much lime. All the materii^Is must be very dry 

when ' 
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^hen they are used, because the water as it evaporates 
carries away a proportion of caloric from the surrounding 
bodies, and may therefore cause the pots to break. In 
some establishments they even give a sort of fritt, or com- 
mencement of /fusion, to the materials before they put 
them into, the crueiblel, and thus thg inconveniencesi 
arising from employing l)umid materials, are avoided. 
They calculate, that by employing the materials v^ry dry, 
a crucible, prepared with care, may melt a hundred 
times more matter than that which composes it 4 thus a 
crucible weighing one pound, may'melt a hundred pounds 
of glass. Although the proportions of lime and siiex em- 
ployed by the Gernlans in the manufacture of glass are 
very various, yet it appears, that by taking a mean term, 
they, add scarcely more than fiom eight to twelve parts 
of lime to 100 of silex ; about these proportions produce 
glass that withstands tolerably well the vicissitudes of 
cold and heat, and is not too brittle. If too much lime 
be put it becomes opaque, because the particles divide, 
and th^e least fusible are attached by the lime, which 
often happens when the glass is left to cool slowly. Lime 
is, besides, subject to the inconvenience of attacking the 
alumine of the pots, and by this means renders th6 glass 
opaque. The materials for the glass being well'dried, 
they are put into the crucibles, and the heating is com- 
menced ; they soon begin to fuse \% the fire be conti- 
nued*^ If the glasr be then made it would be neither 
homogeneous nor transparent, on account of the number 
of bubbles of air it would contain. To expel these bub- 
1:)Ies, which mostly consist of carbonic acid gas, the mat- 
ter must be refined, by heating it still more with a very 
strong fire. The motion that is kept up in the liquified 
fluid of glass, contributes greatly to the refining; and 
when this is effected the fire is diminished, in order that 
' " the 
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the glass may be worked. After the firef is ditnintshed 
the liquid matter is transferred from the crucible into a 
smaller one ; and it is then formed into the desired shapes 
by manual processes, which, being the same in all ponn* 
tries, there is no occasion to describe them here. 

In general the glass is cooled by gradually diminishing 
the temperature ; for if it cool in the air/ it frequently 
becomes extremely brittle. This is proved by the larmet 
bataviques, which break, on being struck, with a great 
nojse, a phenomenon that is easily explained, if we recol- 
lect that thejc are made by throwing a drop 6{ melted 
glass into cold water, by which the molecules are ren- 
dered by no means in equilibrium,, the outer parts being 
cooled so much quicker than the inner; consequently the 
slightest dbturbance of this imperfect equilibrium causes 
the molecules to separate with violenoe^ ' "^ 

Ahhough the proportions of the materials used in glass-^ 
making are not very arbitrary^ they vary considerably in 
different establishments in Germany. Thus, in some they 
make very good glass with 100 parts of white sand, 6 to 
12 parts of lime slaked in the air, 45 to 48 of subcar- 
bonate of soda, and a cectain quantity of clippings of 
glass, which are sometimes equal to the quantity of sand 
employed. When potash is used as a flux, they are 
obliged to add a greater quantity, because this alkali 
mdts less sand than soda. The proportions are then, to 
100 parts of white sand, from 60 to 65 of subcarbonate 
of potash, from 6 to 12 of slaked lima, and the quantity 
of glass chippings vary from £01o 100 parts. All these, 
proportions give a very good glass. When it is sus- 
pected that the materials contain a portion of oxyd of 
iron, some black oxyd of manganese is added, from 0*20 
to 0*25. This oxyd is employed with a view to prevent 
th^ glass from being coloured by the oxyd of iron. It is ^ 
Vol. XXIX,— Sbcond Sebibs. A a a known. 
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kaawa that o3^y4 of iron at the ttinioittai giire* a greeii 
colour to glass, and that at the maximiuii it giires it a 
colour more or les» yellow. Oxyd of roangaoese at th^ 
maximum gives a violet tint to the natters with which it 
is combined, and at the minimom it does not colour them 
.at, aU. If then the iron is oxydated at the minimum, in 
the materiak that compose the glass, the oxyd of oianga- 
nese by yielding to it its oxygene, will bring this metal 
to the maximam of ojcyda^on, and will thus cliange the 
green shade to a light yellowish tint. The common glass 
made in*Qermany is generally composed of 100 parts of 
sand, mix^'ivith 90 to 35 parts of subcarbonate of pot« 
ash, and 1)0 to (30 parts of ashes. 

Cfjstal, which is glass^ of a greater density, from the 
quantity of metuHic oxyds contained in It, is much ma- 
nufactured in Germany, It is produced by the combi- 
nation of saod; or silex^ with Die minium (red oxyd of lead) 
or subcarbooate of lead and. the subcarbonate of potash ; 
when, instead of the red oxyd of lead the subcarbonate is 
employed a greater qtian,tity must be put* It is very es* 
sential that these sobstancei be weH purified-; for crystd 
' must be as wbito and transparent a» it is tiense. Thia 
purification is the more necessary in. Germanyj, as the 
mjniom. of commerce there is almost always mixed with 
antimony, zinc, and copper. As lead^and potash are both 
extremely fusible, it is evident that the more there is of 
these substances in the composition of glass the less fir^ 
it will require. In general, the crystal is composed of 
100 parts of very pnte sand, or white quartx,^dO parts bf ' 
minium, and 40 of subcarbonate of* potaak; when the 
proportion of minium is augmented, that of potash is di* 
minished in the relation equal to what wetiave described ; 
but in general the minium melts a quantity of sand equal 
to its weight, while the potash may melt a double quan- 
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tlty. The fine crystal bf Bohemia, of Saxony, and Ba^ 
varia, weigh barcHjr mor^ thaa fcnir or five tiines more 
Ihan water ; and at licharge is of ia density e<|i]al to 9*50, 
il is evident dfeat, if a great qaatttity beadded, it mnsft 
jreader the ghat extremely dense ; tlite principal difficulty 
then is, to preserve the glass whitie and transparent'; for 
an exeess of kad always gi?^ a little colour to the 
glass* 

FKntr glass, which thie English first Earned to prepare, 
f s now made in great quantities both in Germany and , 
France, only it has not been ikiade a Ungie branch of inr- 
dtt^ry', becaose this sort of glass cannot be prepared, 
bnt at certain moments, when the melting of crystal ia 
cAfoted. Indeed it wtHild be useless to attempt to make 
#iat gMtss in a direct way, as tbey do crystal, forsnccess 
is never certain ; and we mnst be content to obtain it 
at the moment when the ntelted crystal presents a per* 
fect^ vitrification with an usiform transparency. Th^ Ger- 
mans prepare their ililil glass by combifiitig 100 parts of 
pure sand or qoarta with an eqmd quantity of miniom', 
35 to 56 parts of subcarbonate of potash and IQ of nitre. 
This last introdoces hot fiv^ parts of potash ; but the gar 
that is disengaged has the advantage of assisting to mix 
the materials, and of randeriag their combination move 
intimate, and consequently the glass more bomogenoeuc 
Without this precaution the lead would necessarily fall to 
the bottom of the vessel, in a tranquil fusioh, and the 
ctftXuit obtained would be of d}ficrent>proportion8, whiok 
would be a great defect in the glass when used for opti- 
cal instruments^ where the divarsity of the refractive force 
'^i the dtftnent. beds or layers would, render the sight 
coofused* This iaconveni«i6e may likewise be avoided 
by the-addition of oqe or two parts of arsenic* But the 
essential point is to mix it well ; for without that the giate 
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will be 80 greatly striated/ that it will be of no iose for 
the purpose of making optical glasses. 

Crystal glass is made either in covered or uncoverecl 
pets^ according to the nature of the fuel employed. If 
it be wbod the pots are left uncovered,^ and 100 parts of 
sand^ 50 or 60 of miniiim> and SO or 40 of snbcarbonate 
of pptash, are put into them. These fluxes are not em- 
ployed in the strongest proportions^ on \aceount of the 
degree, of heat ^hat is used in this case; but if the fuel 
be pit-coial the pots , are coirered, because this fuel emits 
ita'pours that would colour the glass ; and as the beat is 
not raised so high, the proportions of minium and sub* 
carbonate of potash are augmented^ the first to BO and 85 
parts, and the second to 35 and 45 ; a little black oxyd 
of manganese is always ^dded, in order to render less sen- 
sible the colour that any metallic oxyd may produce. It 
is also essential to, anneal the crystal after it has been 
run; foe if the crystal be not annealed it will break 
with the slightest shock, as it will ()ossess very iBOoasi- 
derable density in proportion to its bulk. This operation 
18 the m6re necessary:, as in general crystal is here made 
very thick. 

The density of crystal and of flint glass is extremely 
jrariable, and depends' almost sc^ly on the quaptity of 
metalltc oxyd that enters into their composition; Qrdi*- 
nary glass weighs about two and a tialf times more than 
water, and the density of flint glass varies from three to 
four; but it is not ne^essiiry that flint glass should be 
very heavy to be employed with advantage in optical in- 
fttruments, for that \vhicb is three times' more dense than 
water prodi^i^es very good object glasses. But as we have 
observed before, flint glass is not made at pleasure ; it is 
only when the fusion, &p. of the glass goes on well, that 
Hb^y take out of the middle of the pots the purest beds, 

the 
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the mean density of which may be from three to lhre6 
and a half greater than that of water. It is only, there*^ 
fore, when they are making crystal, that they separate 
the purest and cleanest portiqns to be bsed in making 
optical instruments. 

The (^erm^ns have besides attempted to substitute for 
potash and soda the sulphate and muriate of soda ; aod 

* 

although the processes they Have followed for this pur- 
pose have not been so succ^e&sful as was hoped, they stjH 
>iDerit a xlegree of attention. It is known that the sul* 
phate of soda. is indecomposable by the strongest heat; 
but as silex hasa certain affinity for soda, when the suU 
phate is exposed to a high temperature, after being 
mixed with the sand> it is decomposed, and the elements 
of sulphuric acid escape, either in oxygene or in sul- 
phurous acid. The-proDdrtions to be adopted are various; 
thus, 10 some establishments they succeed with' a mix- 
ture of 300 parts of sand, 100 of lime, aud 100 of sul- 
ptmte of soda, with five of charcoal, whilst in others a 
mixture* of 100 parts of sand, 60 of sulphate of soda, 90 
of lime, and fi\'e of charcoal, make glass of a very good 
quality. They sometimes add burning coajs, taken out 
of the glass furnace, and-put into the pots ;' it must how^ 
ever be observed, that this must be done with great ma- 
nagement, as the coal has eminently the property of cp*^ 
louring glass, a property in which it is not surpassed by 
any of the metallic oxyds. It was even on account of 
this remarkable property that coal was considered by 
many chemists as a metallic oxyd, before certain proois 
appeared of its being so. This process, which is so dif> 
ficuk to execute, has too few advantages to be generally 
adopted.' The advantages of using this flux are, that 
much time is gained, and- consequently much product 
from the same furnace and materials.^ It is essential to 
' observe^ 
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"observe^ that the sulphate of soda witbout tfae water of 
ciryatalUsatioQ dissolves much siiex, aad thus there is liip* 
tie alkali lost; but this glass has the great iocoo^wience 
of being difficult to .vor)cj and of devitrifying &peediJy> 
like all earihy glass. The Germans have been partieop 
larly desirous to einpioy muriate 6{ soda in glass ttakiag, 
because this substance is very plentiful with thed». It it 
not without great difficulty that it can be used, as the 
muriatic acid cannot be expelled without water-; thus it 
is very essential to mix it with materials that are a liilie . 
humid ; and even with this precaution tb^e is Hhvays a 
Kitte muriate of soda or of lime left in the glass. The dt£> 

- ferent substances that enter into the compositicMi of glass 
may be* taken in the following proportions :. lOD parts of 
miniate of soda, 140 of sandy and iOO of lime. As mu^ 
jriate of soda bears a very low price therje,. tbey make 
common glass by niixing it with day a little bumid^ 

We shairconclude these general remarks withapob!- 
servatipn pn the manner in which glass becomes. devi4ri<- 
£ed. This devitijfication of glass, so long miaunderslood^ 
and which was remarked in some sort for the first time, 
with its di£ferent phenomtna> by M« d^^rtigue$> is ef* 
fected in two different ways : Ipt^ by cooling suddenly^ * 
tor changing from the liquid state tp the pastes ^d* by 
giving a great degree of fire to g)ass that has very little 
flux. When the devitrification is occasioned by tuddeft 
cooliuig, or sudden decrease in. the tj^mperature of the 
mass in fusion^ it is produced by the difibreilt fusibility 
and density of the matters that compose the ghM, and 
which separate because tb^ are not all equally fusibk* 
Thus^when glass is melted, in which there is a great 
quantity of earths, and of he^vy a^d QietaUic floxes, if ^ 

' the mass suffer a sudden abatement in its temperature, the 
materials separate according to the order of their densityi 

and 
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and the. mass becomes devhrified. Lime is one of the 
earths that has the most lofloeDce in this phenomenon, 
and that separates the quickest ; at the same time remain- 
ing combined ivith the salts that hav^ b^n used as fluxes* 
When, on the contrary, this devitrification is effeoted by 
Biiibjecting to a high temperature glass that contains but 
little flux, it 'manifests itself, not by changing the form 
^of the glass, but by rendering it dense and opaque. Thus, 
whenever earthy glass is exposed to a veryhigh tempera- 
lore, a different glass is produced, which is less transpa- 
i^nt, and sometimes even so hard that*the diamond will 
not cHi it. It would be an object worthy the attention of 
tnanufactarers to make this kind of glass, which from its 
peculiar properties might be employed in numberless 
ways in the arts. For example, it might be used with 
great advantage as a substitute for porcelain crucibles, 
where a great degree of fire is requisite. It has already 
been used with success in Germany, Italy, and France, 
for making various ornamental articles, and the impres- 
sions of antique cameos that have been obtained on them 
have the donble advantage of being on a material that is 
almost unalterable from its hardness, and at the same time 
agreeable to the eye» It ap(>ears, therefore, that the 
heat forms a new compound, in proportions totally dif- 
ferent from what they would have been without the high 
temperature. 

The celebrated experiments^ of Sir James Hall seem to 
prove it, since the same substance, as basaltes and com-" 
pact carbonated lime, after being exposed to violent 
heat and sudden cooling, affofded him a species of glass ; 
whereas when slowly cooled, and submitted to a certain 
pressure, they produced compounds purely earthy. 
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On the Vrepdration of Mortar andCefnent* 

(Concluded from Page 309») 

J. HE Germans also take several other precautions in 
the preparation x>f mortar, whicb it may be useful to de* 
scribe; for instance, they do not put a superabundance 
of water^ because, ^ the lime only is soluble by it^ and 
as the Water occupies much space/ and evaporates after- 
wards^ it would, kave great interstices, and consequently ' 
the continuity would be destroyed. .They pay the 
more attention to it, as, in their cold country, the frost ^ 
greatly injures buildings constructed with n^ortar that 
has been made with more than sufficient water; they 
are also very careful to beat well together the different 
substances of which the mortar is, com posed, in order to 
render their combination as complete as possible; and <^ 
they always place the sand above the lime before they 
beat the whole together. In all their rubble work they 
use mortar composed of sand, po^zolane or cement^ and 
pounded bricks mixed in thirds or sixth portions to 
one of lime. This composition, which is excellent for all 
purposes of building, becomes, with rubble, by means 
of the pressure of the stones, very solid ; and when they 
use it to form artificial stone, they are very careful to put 
as little water as possible, for the reasons already given. 
In short, experience has shewn them, that mortar to be 
good mast be very strongly . beaten together, in order 
that the molecules of lime may be well amalgamated with 
ihe sand; and, in the second place, that it must not re- 
tain too .much water, because in that case the materials 
cannot unite, or, if they should, they crystallise in a 
confused manner. 

In 



^ 



Oft the PreparoHim ofMortaf and Cement. 369, 

In other parts of Germany they follow a process difier- 
ing a little from the above described. They take lime 
newly burnt, as well as pure sand, rough to the touch. 
Upon a platform or paved floor they form a sort of reser^ 
voir, into which they throw a measure of lime, which is 
covered with sand, in order that the rising vapour may 
not escape. This first effervescence la$ts five or six mi- 
nutes; and, as it is very strong, all the avenues by which 
the vapour might escape are carefully closed with sand. 
Sometimes the crevices, which fiorm suddenly in.the sand, 
' multiply to such a degree^ that a single hand is scarcely 
sufficient to stop them immediately; but a quarter of an 
hour after the lime has been covered, it may be mixed 
with the other materials of which the mortar is composed. 

To lender this operation more expeditious 'and easy, 
they make the mixture dry. Two workmen spread the 
heap upon the pavement with their shovels, and form it 
into a bed of about half an inch thick, in order to reduce 
more easily to a powder the lime which is not sufficiently 
divided in the heap under the sand ; they afterwards mix 
the lime with the sand by turning and beating it several 
times with great force until the mixture is perfect. They 
then moisten the mixture by sprinkling, or with a water- 
ing pot, till it has received the quantity of water neces- 
sary to form a rich mortar ; the water is then poured on 
At several times, while the men with their beaters knoql^ 
the mortar about for tea or twelve minutes. The heap 
usually contains two cubic fei^t of sand and one of lime : 
tliese proportions depend upon circumstances, fpr evi- 
dently the heap may be more or less large, aqd conse- 
quently require less beating in proportion. As it takes 
about a quarter of an hour for the lime that is smothered 
, under the sand to be reduced to powder, they prepare ' 
jieveral heaps at pnce, and by the time a third is formed 
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the miartnre of the first mAy be cotntnenced. White the 
mof tar ^f the first heapr i^ still wnrtn/ a labourer cartic!^ 
it to the ihasons^ who employ it without usitig any more 

' Mfater to it. If the ikiortar thud prepared shotrM harden, 
they are pafticnlarly carefol not to put wateMo it, for 
the same effect would follow as if they wer6 to put watet^ 
Ifo it a second time sffter it ha^ been beaten up. the 
workinen in using it render it plastic again by in^orpd- 
ratirig it, a little at a time, with new mortar. Frequently 
after having amalgamated and beaten Up the materials 
with water^ they add a small portion of cream of lime, 
about ik fifth or sixth prqportion, and in this manner they 
obtain a mortar that is richer and more easy to beat up. 
This mortar acquires considerable adhesion, and in a 
very short time. They have besides observed, that this 
addition of creatn of lime, which is nothing more than 
limestones slaked in the usual way, in a small reservoir, 
where it is reduced to a cream, always produces a gooti 
effect. Mortar to which quick lihie is added becomes 
^olid immediately, by a consequence of the afiinity of 
this matter for water; an affihity so great, that all the 
superabundant liquid passes t6 a concrete state, and the 
'mortar becomes solid. The Germans have likewise re- 
marked, that when they employ s&iid that is earthy, 
yellow, puVe, iand rough to the touch, the limfe cohsumes 
more of it ; they therefore mix two parts of this with one 

. of lime. ' If, oh the contrafy, the sand is fitte and soft t6 - 
the touch, thelibi^ consumes less of it, abd it is only n(^- 
cessary to mix three parts with one of lime; ;They follbWr 
the same plan with river sand. Builders in the South of 
Geriiiany are 6f opinion^ thai three parts of a pure satld', 
\Vhich is har^h and rough to the touch, mixed with bue 
pktt of YwaAe, bf gOocl quality, and just out of the kilUr, 
will always niake godd Jmortar. Wfa^n theillto^ Is a lit^ 

tic 
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ije Qld^ tl)ey add^ with the same mMtidaUy ti¥o jpi^tso£ ' 
Iiai€ to &ve of sand. Thi^ is the mxurtar they ^Si^ forcocn-. 
moa buildings ; indeed, all able builders in this couatry 
QQDsider it to be very essential to the solidity of iQor- 
tar,: that it should absorb- carbonic acid from the atmos^' 
phere/; because then the Jiupe passes to the state of car*^ 
bonate, and acquires the splidity of marble. The iroii' 
^hiqh forms a part of certain mortars is equally use^ 
fuly in sqjziDig a pari of the s^uperabupd^nt watefj, axi4 
passing, to tbe state . of oxyd, as^in binding it by it|, 
own cohesion. AfEnity i$ the first cause of the adh^fion 
of bodies; and in this case there e;siats no other cause;, 
for there is no chemical affinity^ since there is no change 
of composition. 

When the Gerpians build in damp placed they usu-, 
ally mix cement^ or other qalcined matter, principally, 
pounded bricks, with the 8an<^ of which they make thi^ir 
mortar. In order to give it more tenacity, they mix 
these substances with the sand before they measure them^ 
so that when they are about to make the mortar they 
take two measures of this mixture and one of lime, wbiieh, 
are welt mixed together before they beat it, and that with, 
the quantity of water necessary. ^When they employ 
cement with the sand in the compositipn of mortar^ they 
begin by making an exact mixture of it. The propor- 
tions of these diffcKcnt matters are very diire]:ent in dif- 
ferent countries. Thus^ some mix one part of cement 
with two of san^, and think it very good mortar ; others, 
think they render it better by putting as much ce^ctent a?, 
sand, while other„s a^ain 8.ucceed by using onjy one 
measure of cement and lime to three of sf^pd. In shorty 
whatever prQportipns t^ey employ they are always careful 
to work the mortar well, 9f\^ to put but little water to itj^; 
in order that the cheoiical action o.f <he differept mate- 

Bbb 2 rials 
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rials may take effefctiipoa 6ach other, and that these 
materials may be at the least distance possible from each 

other. 

• When they are short of sand they em^plpy hard stone 
pounded ; but with much greater success they use scoria^ 
dross of iron, and ashes of pit-coal produced by forges. 
These different matters are mixed with sand in the pro- 
portions already described, ahd before it is measured with 
the lime. Sometimes they preparehefore hand a certain 
quantity of these mixtures, and they find it advantageous 
in the more complete saturation of the ingredients ; in- 
deed, they render the mortar still better by moistening 
it with & little cream of lime, and by compressing it af^er-^ 
wards. Esrperience has taught them, that the best mor- 
tar is that which is well compressed, ^nd that contains 
DO superabundant water. It is,, besides, essential, that 
the mortar be not porous, and the reason is easily found. 
The system of rubble work which is used in different 
parts is almost entirely founded upon It, It consists of 
building with stones and mortar in layers one upon the 
other, and afterwards submitting the whole to a strong: 
pressure, in order to leave the least possible intervals be* 
twcen the parts. 

The mortar, denominated stone mortar, is also a spe- 
cies of rubble- Work. It is prepared by mixing one mea- 
sure of lime with three of powdered stpne, sifted, and 
idmothering the lime under the powdered stone after hav- 
' ing 6teeped it in water. They afterwards make a dry 
mixture of ir, beating it strongly, and adding to it the 
water necessary to reduc^e it to a paste, which may in 
some degree be cut with a knife. 

Before we proceed to speak of the mortar which is 
knoSvn in France by the Dame of bitons, we shall say a few 
words on the various coloured moHars they employ. 

They 
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They prepare . their black mortar by mixing with it , the 
cinders or ashes ofpit^coal. They usually mix two or 
three parts of these cinders or ashes withx>ne part only: 
of lime« They add to ibis mortar only as much water as 
is necessary to form a paste about as solid as the plastic 
clay» They beat this -paste with much force until the 
beater adheres to it ; but when it hardens rather too muciv 
they add a little lime water, or merely wet the beater, 
with it. They vary the colour of the mortar by mixing 
with the before-mentioned black ashes some white stone-, 
pulverised ; three measures of this hard stone with oncf of 
black ashes make a greyish black; if pounded tiles be* 
added instead of the ashes the colour is brown. JLron 
dross is likewise used in colouring mortar, after it has been 
carefully passed through a very fine sieve. Finally^ wIhU- 
ever colouring substance is employed they never put 
more than two pr three parts to one of lime. 
. They mostly prepare the white mortar with two mea- 
sures of vi^hite marble, reduced to powder, and one of 
lime; l;he whole mixed dry, and moistened Afterwards 
with lime water. This mortar, not reduced to a cream, 
but to. a paste, is beaten up the evening before it is 
wanted, and it is beaten again the next day when they 
use it* Before we proceed to i\it description of the beUms 
we shall remark, that the most intelligent builders in 
Germany consider that the practice of putting quick lime 
into the mortar is of no advantage except when the build- 
ings are in damp places, because the dessication npt jtak-/ 
ing place too quickly, the carbonic acid has time to Com- 
bine with the lime of the mortar. In works in the open 
air the sudden drying of the mortar takes from it this 
property, and prevents the carbonic acid from entering 
into combination with the substances that compose it; the 
mortar, however, has the appearance of having acquired 
great hardness on the surfsice of the wall, but the inte- 
rior 
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rior always remains friable, and without consistence. Tbo 
golidity is only apparent, since it extenxls' no deeper than 
that species of crust, which after a little time detacbes' 
icieif from the mass, and by Jls fall discovers its insta* 
bility. The solidity of the antient mouuments is not 
solely owiag to the great excellence of their mortar, 
vhioh has been so often repeated, but to the precau- 
tionary measures the}' employed. 

Indeed, the goodness of the antient cements does not 
appear always to be caused by the lime having absorbed 
oarbonio acid from the atmosphere, and beirig saturated 
with it; for frequently, and in a great number of these 
mortars, the lime affords but a small quantity, tiearly half 
of that which might be taken to pass to the state of car- 
bonate, that is to say, from 20 to 22 per cent. Besides,' 
when the mortar forms part of a building well incased, it 
is in such a state of compression, that it is very difficult 
for it to absorb carbonic acid from the aii\ In the se- 
cond place, the lime coming in contact in this combina-' 
tioB with the silex, has no longer so much affinity for 
the carbonic acid. Thtis, since pgre lime has a great af*-' 
finily for silex, whilst the cafbonate of lime ha^ Bone, it 
may be presumed that this interrupted affinity tends ra- 
ther to destroy tl)^ cohesion of mortar than to assist it. 
Finally, we may believe it td be possible, that tlie good-* 
juesso^ tl>e antient. mortar is solely owing to the care with 
fvhich they prepared it, by mixing it well, so that no ca-^ 
yi^ies could be left between the molecules into which' 
wjEiter could penetrate. 

The batons, known in Germany by the name of moriet 
in den grand legeriy is a mortar which has l^he property of 
consolidating in water, and is consequeptly preferred, 
and almost solely used, in hydraulic structures. The 
lnaBA^r iof preparing it in Germany varies so mueh in 

different 
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differeht provinces, that we shall only describe those 
which experience has shewn to be the best. Generally 
speafcitrg, mortar made with sand, rich or poor lime alone^ 
Tiever composes a beton, Pozzolane or, burnt substances, 
and poor lime, must always be employed for that pur-> 
p6se. 

In several parts of Germany they obtain a tolerably 
good biton by mixing twelve parts of pozzolane, either 
natural or artificial, six of pure sand, nine of poor lime, 
newly slaked, and rubble or cuttings of stone, in propor- 
tions varying from six to sixteen parts. They mix it 
well, for a long time, adding a little water. It is then 
•left to aftialgamate for a Few hours; when ihey judge 
that. the coTiibination is effected they run it into the wkler 
by -means of coneys, made for the purpose, and it becomes 
solid after a little, time. They are very careful to etnploy 
only poor lime, for rich lirfte never %alves good betoH., 
The inhabitants of the coasts having discovered that se& 
water is more favourable to the cohsolidation of biton 
thab river water, some builders haVe sought to obtaiti 
the same advantage by adding salt to the composition. 
This auxiliary appears to have been tolerably successful; 
in other places, Jind principally in the S6uih of Germany^ 
they prepare beton by mixing one part of poziolane with 
three of sand and two of poor lime ; they run this into 
bassoons, made for the piirpose, and so disposed that the 
biton cannot be tob much worked before it acquires k 
fjtjitable solidity. They are likewise careful to press it 
well, which is very essential to fender it hard. The ce- 
ment prepared with the residuum of aqua fortis is thought 
to acquirfe in three weeks the Solidity tliAt a dement 
frtade with pozzolane does not acquire in less th-an thne^ 
mptiths. ' 

Beton hardens much quicker in water than in the sxlr, 

owing 
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owing to the poor lime contained in it> which has tb€i 
property of consolidating inimediaielyy and almost as 
quick as the plaster. Indeed the plaster only acquires 
solidity From the water it takes'up, and which it consoli- 
dates. As to the stucco manufactured in Germany, and 
in which they employ, as we do, plaster slaked in water, 
in which glue has been dissolved; they incorporate with 
it different substances and colours, according to the ef- 
feet they desire to obtain. They likewise prepare a good 
stucco with lime, sand, and the caseous part of milk. 

The mastics that are most in use are composed of 
ninety or a hundred parts of burnt earth or pounded 
brick, or rather of old brown stone ware, that has served 
V to enclose porcelain or other earthen ware, or rather old 
crucibles. This matter, pounded with care, is afterward&i 
mixed with eight or ten parts of litharge and the quatt- 
tUy of linseed oil pecessary to give to the mastic the suit- 
able consistence. They wet the surface to which the 
mastiQ. is to be applied ; after which they smooth and 
spread it into the cavities and pores that require to be 
filled. This mortar, which is used for conduit pipes and 
for covering terraces, is very solid, and almost imperme- 
able to water* We may observe, by the way, a circum- 
stance rather remarkable, that the same mortar has been 
employed in the South of France for centuries, and al- 
ways with certain success. In some parts of Germany 
they also compose a mastic of a mixture of very pure 
quick lime with fresh cheese, which we call pic. This ' 
mastie, which resists an elevated temperature tolerably 
well, has the property of filling all the pores, and consoli- 
dating quickly. The common and vulgar mastic made 
with quick lime and white of egg has the same properties. 
Lately, a sort of piaster has been used in the North of 
Gennanj, which, though very good for the preservation 

of 
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of monuments, is yet very little known. It is composed 
by mixing fifty •^(ive or sixty parts of quick lime with 
twenty or twenty-five parts of burnt plaster, and one part 
and a half or two parts of white carbonate of lead. To 
this mixture, ^well beaten up, is added some fresh cheese, 
to bind it; the quantity of cheese depends much upon its 
nature,; and the abundance of the caseous part in it; but 
in general about a fourth of the weight is sufficient. If 
this plaster does not appear sufficiently solid, they add a 
little glue or alum, which gives it the proper consistence. 
Lastly, they make the same sort of plaster with water 
and Spanish white ; but as this is scarcely solid enough 
in a cold and moist climate, they add a little glue, which 
enables it to resist the changes of heat and cold. 



Court of Chancery, Wednesday July SI, 18l6. 

(Concluded from Page 3 1 8.) 

Walker v. Congreve. 
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HEN the Lord Chancellor entered the Court this 
morning, this cause>of which we gave the grounds in our 
last Number, was resumed. Gunpowder barrels of dif- 
fereut diipensions, materials, shapes, and apertures were 
l>rought into Court on the part of the defendant. Some 
were made in 1791> some in 1798, and others were m^e 
subsequently to the invention of the plaintiff, and under 
the su peri n tendance of Sir William Congreve. The pre- 
sent defendant, Mr. Walker> likewise brought into Court 
several of his machines. 

Mr. Blenman was heard farther for the plaintiff against 
dissolving the injunction. He readsome documents that 
had been verified by affidavit as directexi, for the purpose 
of showipg that the barrels made at the Royal Laboratory 
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of Woolwich in 1791 were by no means of tbe sat^e etm^ 
racter as those pf the plaintiff; and consequently that tbe 
objections to the patent arising from the previous exist* 
ence of models resembling his machines were not well'- 
founded. These docdments consisted of three repoiits 
made by Sir William Congreve to the Board of Ord- 
nance' on the subject of. Mr. Walker's barrels. Two of 
these reports were da»ted the lltb of August 1810; aqid 
one of them bore date August 181 1. The report^ dated 
the nth of. August 1810, stated, " that Mr. Walker's 
copper powder-barrel was by no means 30 capable pf pre- 
fterving gunpowder for tlie service of tbe royal navy as 
the barrel which was made in the Royal Laboratory in 
1791." The report then went over the circumstancjes 
in which they differed, and set forth the defects of the 
patentee's machines in two separate columns, the one de* 
tailing the advantages of tlie barrel of 1791, the other the 
qualities of Mr. Walker's. The laboratory copper pow- 
der-barrel had^ he stated, but a small aperture, secured 
\>y a bung Btted tight, and luted into a conical neck; 
tvhich neck was covered with a cap of copper, luted also, 
but which cannot be taken off without using force. Mr. 
Walker's, it stated, on the other hand, "had a large 
aperture, and the Ijd and stopper were very imperfect 
modes to be used in powder-barrels, because, to avoid 
the use of copper implements, Mr. Walker proposes to 
have them kicked off with a gunner's foot." " 2, Tbe la- 
boratory barrel was intended to preserve loose powder in 
readiness to fill any sort of cartridges, and with such 
charged as the service required ;. whereas Mr. Walker^s 
idea of filling copper powder- barrels, at the powder-mills, 
with gunpowder in cartridges for different natures of 
ordnance, and with several sorts of charges, would prove 
impracticable for several reasons; first, because the papev 

cartridges 
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t>aftridges used in the navy' cannot be stowed so close as' 
to allow a sufficient quantitity to be c(5ntained in a bar- 
rel; secondly, the barrels must be made of different 
lengths^ -to admit of cartridges for different natures of' 
ordnance ; thirdly, the present examination of gunpowder 
must be continued ; and/fourthly, great confusion would 

. be'cansed in the store magazines at the out-porls, because 
^ of the impossi4)ity of ascertaining what Would be the ex- 
penditure af different natures' of ordnance for a given 

• time. On the other hand, the gunners of ships of war 
cotiM, without difficulty, examine their gunpowder when 
stQwed in the Jaboratory^s improved copper barrels. Ex- 
^ periments have ascertained that powder made twenty- 
four years ago, and kepi in the common wooden iarrels, 
was nearly as powerful as Mr. Parr's new gunpowder, al- 
. though this last kind was said -to contain oxymuriate of 
potash Bind fulminating mercury. The purport of-these re- 
ports was, that the barrels of Mr. Walker's invention 
weire not so good, so convenient, or so useful, as those 
which were previously made at the laboratory of the 
Koyal Arsenal at Woolwich ; but by drawing this dis- 
tinction between them the originality of the former was 
admitted. The report compared barrek of "two different 
shapes and with different propertks, and gave as the result 
of this conlparison a preference to the machines formerly 
infuse ; but it did not assert that the patentee's were 'Co- 
pies of tbem. Iti fact, by such a discussion af their com- 
parative merits, whh the professed intention of purchasing 
Mr. Walker's machines, if upon examination they should 
be found preferable, Mr. Walker's invention was acknow- 
ledged to be original. If this were not the case, or if 
any doubts had existed on the subject, Sir William Con- 
greve would .have answered the inquiries of the Board of 
Ordnance, not by comparing the government machines 
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wiih (Machines wbicliy if they should be founci preferable^ 
goveroinent would be under the necessity of purchasings 
but would have considered the public to be equally eiiti-; 
tied to bothy and would have dissuaded the Ordnance 
Board ^rom buying what it was already in possession of» 
That was the time when the originality of the patent 
should have been questioned ; but now it was not to be 
allowed, that the Ordnance should tuVii round and say to 
the patentee, in using your invention we but follow what 
was made twenty years before you obtained your pateot. 
The navy was now supplied with these machines, and by- 
their use the. whole system of preserving powder oa 
board his. Majesty's ships was altered. The alteration 
was in consequence of Mr. Walker's suggestions, andtdid 
not spring from the application of knowledge in exist* 
ence before his invention was made known. If the bar- 
rels of Mr. Walker were now thought so useful, and if 
their consequence was known in 1791> how came it that 
they were not generally dbtributed over the navy till 
1814, four years after Mr. Walker obtained his.patetit? 
Thfe report of the Comptroller of the* Royal Laboratory 
of Woolyiricb, in Au^i^st 1810, declared the plan of the 
p}ainti£P's barrels impraeticable; but now it was con- 

t • 

tended by the defendant, who held the same official situ- 
'ation, that it had been in practice for twenty-five years. 

The Lord Chancellor wished to inspect the two barrels, 
the plaintiff's and that which' was alleged to be a piracy 
of his patent, as the quiestion he now wished settled Was^ 
whether the injunction had been violated. He wished to 
know facts — ^he was anxious to ascertain in what the pi« 
racy was alleged to consist. Was the machine of the 
defendant. to be considered as a metallic barrel enclosed 
In one of wood, or merely as a wooden barrel lined with 
a coating of lead ; and did^ it differ no more, if consi- 
dered 
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dered with or without this internal covering of lead, than 
a tea-chest with or withdut lining? If thelead was con- 
sidered as constituting a separate vessel capable of being 
4^tached from tlie-wood, there might be some reason to 
conclude. it an imitation, 

]V]»r. Blenman answered^ that the lead constituted a se* 

parate machine^ and^ that the defendant had not confined 

> biqsself always to the use of lead, as he had ordered some 

Ko be constructed of a stronger metal, copper, which as- 

ftimilated the two barrels still more. 

The Lord Chancellor asked the Counsel of the de- 
fendant, if they thought there would be any objection oii 
% the part of the government to keep an account of the- 
barrels made till the trial of the.vatidity of the plaintiff's 
patent by an issue directed to a Court of Law i The pub- 
lic service might thus proceed without interruption, and 
the plaintiff would have security for his profits, should 
the decision of law be in liis favour. 

Mr. Leach believed there could be no objection to this 
arrangement. 

The Lord Chancellor then gave judgemeni to the foU 
lowing effect. — An exparte injunction has been granted 
in this case, which, if I had considered all the circum- 
stances at the time as anxiously as I have since done, I, 
would have refused till after hearing the adverse party ; 
and I take blame to myself in some respects for not using 
more caution. The bill upon which this order was ob- 
tained stated the invention to be a new inveation, and I 
, believe made such a statement with the^ most honest in-» 
tentjon and entire conviction ; but the word invention ia 
liable to a very different construction when used by the 
inventors themselves, and when employed. by a Court of 
Law, after a Jury has ascertained their claims. On the 
nature of the plaintiff's claims I shall .make no observa- 
tions 
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tions— 00 the validity of \m patent I will deliver no opi« 
nion. It may turn out to be a good patent; or, on the 
contrary/ ail cJaims of originality diay be disallowed. I 
have only to determine at present, whether I ought to 
have granted the injunction. The bill represents Sir' 
William Congreve as making the barrels in question, not 
only for the supply of the public service, but for the pur- 
poses of sale. The affidavit does not speak of sale, al- 
though any one in reading that part of it that refers to 
the supply of the East India ships with the barrels of the 
plaintiff, could not biit infer that the mention of such a 
^ct was intended to support the*'allegation of the bill. 
Had I therefore read the bill and affidavit with strict at- 
tention, I think I would not have granted the injunction 
upon the representation that was roa^e to me; but, after 
the icyunction was^made, it should have been observed 
till the Court dissolved it upon application for that pur- 
pose. Knowing, as I do, what belongs to the pqblic ser- 
vice, and speaking with all the respect that I ought of 
Sir William Congreve's official and individual character, 
I must tell him what I would tell any other roan who is 
brpugh^ as a suitor into this Court, that he must not dis- 
obey its orders. He might have moved to dissolve its in- 
junction, but he could cfaim no right to infringe it. I 
confess, upon an examitiation of the two barrels, that I 
see so milch similarity between them, that were the de- 
fendant's barrel of copper inslead of lead, as it is, it 
would amotint to a violation of the injunction. A viola- 
tion of an order, however, might be of different kinds^ . 
and infer different penalties, according to the intention 
with which it was committed. It might proceed from a 
deliberate design to insplt the Court, or be accompanied 
with a consciousness that the authority of the Court was 
despised or neglected, and would thu^ b^ a serious con* 

tempt ; 
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tediptj or it miglit spriog from mistake or inadvertence. 
In the latter case, it became a mere matter of costs. 
Speaking with all due respect, I will treat Government 
here as I would any suitor of the Court, Let an account 
be kept of all the machines made in alleged violation of 
the plaintiff's patent, subject to the profits to which the 
plaintiff will be entitled, provided his patent be decided 

j Y to be a good one. I thus secure to Mr. Walter all that 
.he can wish, ot all that he is entitled to obtain. In the 
- mean time let the injunction be dissolved ; and let the 
defendant proceed in supplying the demands of the pub- 
lic service, subject only to account at the instance of the 

i ^ plaintiff on the trial of ^the legal issue. I would recom* 
mend to .Government to'pay the costs of the present ap- 
plication, as there' are grounds for believing the injunc- 
tion violated. I can only recom^mend to Government; 
but by the use of this language [ give it to be understood, 
tht^t if ihe recommendation is not attended to, f will make 
an order for the defendant, Sir William Congreve, to pay 
the said costs. 

'i* II   .   . .  _ ■. _ !!■ I I    .1 .il, i , ' « .  -.  ■,,■■ » « 
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- List of Patents for Inventions, S^c. 
(Continued from Page 320.) 

V^HAKLES Lacv, of Nottingham, Lace-manufacturer, 
and John Lindley, of Loughborough, Leicestershire, 
Lace-manufacturer; for machinery to be incorporated* 
with, added to, and used with, parts of certain machines 
already invented andin use for the making and manufac- 
turing of lace-net, called bobbin or Buckinghamshire 
lace-net ; .by the aid of which present invention the said 
lace net may be made with greater facility and less ma- 
nual labour than by any machinery or method now in use 

wd known. Dated September SO, 1816. 

Jacob 
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Jacob Metcalf, of Great Mary-le-bone-street, Mid- 
dlesex, Brush-Tnanofactarer; for a tapered hair or head 
brush: Dated September SO, 18l6. 

Robert Clayton, of Dublin, Artist; for a method 
of preparing, making, and finishing metal and compo* 
sition blocks, plates, rollers, and types and ^ies, by which 
various patterns, devices, and compositions, can be effec- 
tually imprinted and impressed upon cotton, linen, silk^ 
worsted, mohair, and woollen cloths,' or on any^ fabric 
made of a mixture of any two or more of them, also on 
paper, leather, porcelaii^, and earthen-ware, at a consi- 
derable less expense than by any ather process now used 
for these purposes. Dated September 30, 1816, 

John Aston WitfeEs, of Birmingham, Warwick- 
shire, Glass Toy*manufacturer ; for a method of manu- 
facturing glass icicles, spangles, and every other descrip*^ 
tion of ornatnental glass, with a loop or loops of the same 
material. Dated September 30, 1816. 

William Losh, of Newcastle-upon-Tyne, Iron-founder^ 
and Geoboe Stephenson, of Killingworth^ Northum- 
berland, Engineer; foe a method or methods of fact- 
litating the conveyance of carriages, and all manher of 
"goods and materials, along rail-ways and frame-ways, 
by certain inventions and improveitients in the construc- 
tion of the machine, carriages, carriage-wheels, rail-ways, 
and frame-ways, employed for that purpose. Dated 
September 30, 1816. 
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